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A DIRECTORATE OF SCIENTIFIC INFORMATION 


HERE are those who affect to believe that 

scientific people are somehow responsible 
for the war: whereas, in fact, because of the 
international character of their interests and 
friendships, they are singularly innocent. Each 
generation tends to imagine that its own ex- 
perience, like its fashions of thought, expression 
or personal adornment, is unique. This war, 
therefore, must have some special cause—why not 
blame it on science? The fact is that history 
books are already full (too full) of conquerors out 
for glory and loot, guilty of persecution and 
treachery, moving masses of ordinary decent men 
to follow them in hysterias worked up by appealing 
to fear, hatred and greed. 

It is true, nevertheless, that the special character 
of this war, as to some extent of the last, depends 
very largely on science: not in its ferocity or its 
attacks on civilians, as the story of the Thirty 
Years War—and of many others—will show : but 
in its speed, its weapons of offence and defence, 
ts transport, its communications. It is a scientific 
war, and one chief factor in winning it will be to 
employ the methods of science quickly and to the 
best advantage ; not only in offence and defence, 
n interception and attack, but also in maintaining 
ae ordered life and well-being of the community 
bn the home front. 

In the Service ministries and in civil defence 
he directors of scientific research have large 
ssources and organizations at their disposal. The 
Department of Scientific and Industrial Research, 

he Medical Research Council and the Agricultural 

esearch Council advise these and other ministries, 
ad many of the latter have scientific advisers and 
tablishments of their own. The Ministry of 
tiormation alone appears to have no special 


organization from which scientific advice, scientific 
criticism and scientific fact can be obtained. It is 
now in course of reconstruction, and we may hope 
that the omission may be repaired. For the war 
is a scientific war, and the science of it is not all 
so secret or so unintelligible that it cannot usefully 
be made public. If, as Mr. Wilfred Trotter main- 
tained in a striking letter in The Times of 
September 25, our chief advantage over the Nazis 
lies in the free use of our minds, there should be 
a special place for science, and its services to the 
national cause, within the structure of the 
Ministry of Information. 

This view may seem strange, even amusing, to 
senior administrators of the old type, trained 
perhaps thirty years ago in a school of ancient 
philosophy. It will not seem so strange to their 
younger colleagues, and not at all strange to the 
large number of skilled working people who are 
perhaps the most important class in our com- 
munity. To many of the latter, science is a thing 
of high repute, and information and advice given 
in technical and scientific form (provided that is 
not too dull) carries special conviction. The 
nation has particular need of their help, their 
technical skill and resource: it will receive them the 
more freely if, within the limits of necessary 
secrecy, they can be told how and why. 

During the war, the lives of many of us will be 
greatly, if temporarily, changed. Scientific know- 
ledge will be needed to ensure that home supplies 
of food are increased in the right and most 
economical way ; that the food is efficiently used 
and a high standard of nutrition maintained ; 
that major epidemics are avoided ; that medical 
treatment is forestalled, or economized, by pre- 
ventive measures and an insistence on public 
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health. In all such matters great improvement is 
possible : we lag, for example, far behind Holland, 
Norway, Australia and New Zealand in avoiding 
infantile mortality. Persistent education, there- 
fore, is required giving scientific reasons in popular 
form, if standards of life are to be maintained, or 

as they ought to be—improved. We say 
improved. To reduce, for example, the infantile 
mortality (under one year) to that of Holland 
would, in a three years war, save more than fifty 
thousand children whom we shall badly need in 
the future ; apart from the saving of health and 
lives in the later years of the rest. Persistent 
propaganda by the Ministry of Information could 
help to move public authorities, and the people 
themselves, to take what steps are possible in all 
such respects: and that propaganda, to be con- 
vincing in quality and effective in results, should 
be based on scientific knowledge. 

In other material respects the life of the com- 
munity must be altered. ‘Black-outs’ and air-raid 
precautions, fuel rationing, limitation of transport 
and communications, the transfer of manufacturing 
capacity to munitions, the necessity of using home 
supplies, where possible, of raw materials; all 
these, and many others, involve svientific know- 
ledge, investigation and adjustment. Often it will 
be useful and encouraging to our own people, 
valuable to our prestige abroad, and no help to 
the enemy, and will assist in removing misunder- 
standing and lack of confidence, if scientific reasons 
can be given frankly (when they exist) for action 
which the Government has to take. In a com. 
munity of free people, good will and understanding 
are incalculable assets, and can be obtained by 
confident, frank and accurate statement of the 
facts ; which can often be expressed in scientific 
or statistical terms. A Director of Scientific 
Information, with a small scientific staff, some of 
whom should be experienced in journalism, having 
good outside contacts among scientific people, 
would serve a similar purpose in this respect to 
the directors of scientific research in the Service 
ministries. 

In the fighting services themselves the methods 
of defence and offence are largely scientific. Some 
of these methods are highly secret: others are 
well known to the enemy. There could be no 
conceivable harm, and there might be great good, 
in informing the public freely of the latter. To 
take a trivial example, ingenious persons could be 
saved the trouble of working out devices which 
are either known already or impracticable, and 
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inventions committees could be saved the troubk 
of examining and replying to them. Moreover 
and this is not trivial, information not obviously 
secret which could be used by an_ intelligent 
scientific enemy, might be saved from publication 
by the scrutiny of an alert scientific censorship 
In the absence of such scrutiny, the present danger 
is that everything scientific may be censored, even 
laws of Nature. 

There is intense anxiety on the part of the 
scientific community to be of service, and progress 
may seem slow in utilizing some of the best brains 
available. This anxiety leads to recurring sugges. 
tions that a Ministry of Science should be set up 
or that research should be ‘co-ordinated’ on 
grand scale by a National Research Council of 
some kind. It is really better to work by and 
through existing agencies, with additions where 
necessary, and long experience in the last war and 
since has shown that bright ideas advanced by 
ingenious minds not in touch with actual needs 
are of little value compared with direct attack, by 
orthodox scientific methods, by those who ar 
in touch. 

The important thing is to provide facilities for 
able young scientific men (the older ones are 
largely in touch already) to make contact with 
various practical problems of national importance 
The problems cannot all be predicted beforehand ; 
some will arise as the war goes on. Nor, for 
reasons of necessary secrecy, can they always be 
publicly announced. Within such limits, however, 
as are necessary, the more clearly the scientific 
aspects of practical problems can be stated, the 
more chance is there of the right scientific people 
emerging to attack them. These problems are not 
only those of the fighting services ; they are also 
connected with the whole life and activity of the 
nation. From the wide contacts it will have, the 
Ministry of Information, through its scientific 
staff, could act to a significant extent as 4 
clearing-house of scientific ideas, problems and 
persons. 

We do not wish to exaggerate the part which 
science has to play in the task which lies before 
us; and we are well aware how much already is 
being done in the use of scientific methods and 
research for national defence. Measured in terms 
of its necessary establishment, a Directorate of 
Scientific Information would be an insignificant 
addition to the Ministry ; its usefulness, however, 
under wise guidance, might be great beyond 
comparison. 
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THE SOIL AS THE BASIS OF PROSPERITY 


(1) The Rape of the Earth 

A World Survey of Soil Erosion. By G. V. Jacks 
and R. O. Whyte. Pp. 314+ 47 plates. (London : 
Faber and Faber, Ltd., 1939.) 21s. net. 


(2) Land Utilization in Australia 

Issued by the Australian Institute of International 
Affairs under the auspices of the Institute of 
Pacific Relations. By Prof. 8S. M. Wadham and 
Prof. G. L. Wood. Pp. xix +360. (Melbourne : 
Melbourne University Press; London: Oxford 
University Press, 1939.) 21s. net. 


(1) yaa. Jacks and Whyte have followed 

i up the important bulletin on soil 
erosion which they prepared for the Imperial 
Bureaux of Agriculture at Rothamsted and 
Aberystwyth, by a more general survey of the 
subject in which they proceed from a description 
of erosion the world over to a discussion of its 
consequences—economic, social and political. In 
the earlier chapters they explain that erosion has 
been of long standing in the Eastern Mediterranean 
countries, in India and China, but has come into 
prominence of recent years since the spectacular 
destruction in North America, which directed 
attention to similar processes at work in Africa 
and Australia, even in New Zealand. Everywhere 
man has been the cause; reckless deforestation, 
which bared the hill slopes, turned the river valleys 
into swamps and choked the harbours ; over-hasty 
agriculture, which left the soil without any binding 
power; over-grazing, which destroyed the natural 
protective cover. Yet neither forest exploitation 
nor agriculture need be destructive; the Old 
World offers many examples of how production 
may be maintained indefinitely without loss of 
fertility. But these lessons have been ignored 
wherever men have been allowed ‘to do what 
they like with their own’—their own in this case 
being the land; so that the vast expansion of 
population in the nineteenth century induced 
such a hurried exploitation of the land that the 
world’s productive capacity has been permanently 
impaired. 

So far as Great Britain is concerned, erosion is 
not a problem; with our evenly distributed 
rainfall and humid atmosphere we can grow grass, 
and on the basis of an alternation of grass and 
arable crops we can both protect the soil and 
maintain fertility. Indeed, even where the con- 
ditions are less favourable to grass, as on the 
great plains of Russia or North America, the 
evolution of a conservative system of farming will 


depend upon the introduction of longer or shorter 
periods of grass to enable the soil to regain its 
texture with the accumulation of humus and 
nitrogen. It is in Africa that the problem of erosion 
presses most upon us, for in the East African 
Colonies, in particular, the waste of the soil and 
the growth of the desert has already progressed 
so far that the land is unable to carry the native 
population, still less to give them that surplus 
production which is required for their physical 
and cultural improvement. In Africa more land 
for the natives and land for the absorption of 
surplus population of European origin is almost 
out of the question ; the continuance of the native 
population is threatened and we are trustees for 
their well-being. Such questions are discussed by 
Mr. Jacks in the closing chapters of the book ; 
they are questions that no statesman can ignore. 

The book is excellently produced ; the illustra- 
tions alone are capable of telling most of the story. 

(2) “Land Utilization in Australia” is a book 
commissioned by the Australian Institute of 
International Affairs, as the national group of 
the Institute of Pacific Relations. Though it 
touches on soil erosion, it is mainly a thoroughly 
documented account of the development of 
agriculture in Australia and of the possibilities of 
expansion and closer settlement. Profs. Wadham 
and Wood are insistent upon the small proportion 
the cultivable land bears to the superficial area 
of that continent; even the tropical regions of 
Queensland and the Northern Territories offer 
little promise of economic utilization. 

The summary of land use shows 40 per cent of 
‘waste’, that is, desert and semi-desert, 3 per cent 
of crops and orchard land, and 2 per cent of forest, 
55 per cent being classed as pasture and rough 
grazing. But the greater part of this latter area 
would better be described as ranching land with 
a low stock-carrying capacity, and dangerous to 
bring under cultivation. It is interesting to note 
that the population employed in agriculture has 
actually declined since 1914, though the gross 
production has increased. This represents technical 
improvement and the greater use of labour-saving 
machinery (probably in no country is the output 
per man equal to that in Australia), but the 
shrinkage in the agricultural population is a 
token of how little is the marginal land available 
for higher production. Since the War of 1914-18, 
there has been no lack of schemes for closer 
settlement and assisted emigration, but progress 
has been halting and the cost great. 
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So far as the descriptive part of the book goes, 
a discussion at this distance would be irrelevant ; 
Profs. Wadham and Wood have done their work 
well and have produced an indispensable work 
of reference. But in their later chapters they 
enter on more general ground by a consideration 
of how the future agricultural development of 
Australia is likely to be influenced by changes in 
the world’s markets. 

The growth of Australia in the nineteenth 
century was the outcome of the great increases of 
population in Western Europe; economically, 
it was based upon international trade, upon the 
exchange of food and other primary products for 
capital and manufactured goods. But the equili- 
brium has only been temporary ; we have now a 
stationary population in the Old World, accom- 
panied by a marked increase in the power of 
industrial production. That ought to have led 
to a freer exchange of commodities and a rising 
standard of living all round; but country after 
country has intervened to protect its politically 
dominant agriculture against the rising tide of 
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cheap food from the new countries. The year 
1914-18 brought their own dislocations of th 
mechanism and particularly generated an excessive 
nationalism which led every country to aim at 
being self-sufficient. , 

In this way we have arrived at a worl 
economy based upon scarcity and high interna 
prices just when the powers of production, indus. 
trial and agricultural, are rapidly expanding 
Australia stands to be hard hit; so far as manu. 
factured goods go she has joined the ring and 
maintains high internal prices. At the same tim: 
her cheap agricultural production is rendered futile 
by the diminished purchasing power of her cus. 
tomers in markets like our own, where prices have 
been raised for the benefit of the home producer 
but in which artificial enhancement the Australian 
is not allowed to share. 

It is a bad look-out for agricultural progress, 
not only in Australia but a'so everywhere else 
until the world begins to act on the fact that 
plenty is at our disposal whenever we are 
minded. A.D. H. 


HOW GENETIC SYSTEMS COME ABOUT 


The Evolution of Genetic Systems 
By C. D. Darlington. Pp. xi+149. (Cambridge : 
At the University Press, 1939.) 10s. 6d. net. 


A MORE comprehensive and intricate mass of 

material has been successfully analysed and 
integrated in this masterly exposition of Darling- 
ton’s than in any other biological treatise of such 


small size known to the reviewer. The book is 
not to be recommended to those who are reluctant 
to read closely and to do a good deal of hard 
thinking ; and it will displease both those who 
abhor a contemplation of the forest because of its 
trees, and those who find it too irksome to study 
the trees because of the forest. But for those 
willing to make the effort to understand both in 
their relations to one another it will prove bril- 
liant, illuminating and highly stimulating, no 
matter whether or not they agree with all the 
details in Darlington’s remarkably coherent and 
unifying system of interpretations. 

As the account develops, one is made increas- 
ingly aware of the fundamental importance not 
merely of the specific attraction between like 
genes (and gene parts ?) but also of that peculiarity 
in this attractive force which causes it to be 
largely satisfied by a two-by-two association, 
that is, pairing. In the first place, this allows the 
autosynthetic doubling or ‘division’ of chromo- 


somes into sister chromatids, and the holding 
together of these chromatids in mitosis until 
anaphase ; and in meiosis the cause of pairing of 
the homologues is traced to their entering the 
prophase with their attractions unsatisfied because 
of their delayed doubling; this is in fact the 
crucial point in Darlington’s ‘precocity’ theory 
In conjunction with this, a theory is developed 
which explains crossing-over as a result of the 
strain arising in the entwined partners when, each 
having finally doubled, the attractions between 
the sister chromatids interfere with the conform- 
ation that expressed the attraction between the 
homologues. It may, by the way, be noted that 
if this were not the actual mechanism, we might 
have expected to find some organisms in which 
crossing-over occurred without doubling and in 
which, accordingly, there was but one meiotic 
division. Then, crossing-over having occurred, 
it is shown how this is necessary for holding the 
group of four chromatids together, and hence for 
all orderly segregation, despite the fact that the 
attractions are primarily in twos. These two-by- 
two attractions, applied to the four chromatids, 
cross-over and non-cross-over, and taken in con- 
junction with the non-specific repulsions existing 
between all chromosome parts, are shown to 
explain the various peculiar arrangements see? 
in meiosis in normal individuals of different kinds, 
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and in all sorts of species hybrids, structural 
hybrids, haploids, aneuploids, and auto- and allo- 
polyploids. 

This analysis of the mechanistic interrelations 
is, however, but a part of the story. The steps 
are also explained whereby the wide differences 
in chromosome structure and behaviour, and in 
the consequent visible results of breeding, between 
present-day species—in a word, the differences 
between genetic systems—had their origin in gene 
mutations, breakage and union of broken ends of 
chromosomes, and chromosome number changes, 
and it is shown how these steps happened to 
persist and become accumulated in given sequences, 
under the guidance of natural selection. The 
natural selection may be longer or shorter sighted, 
according to whether the predominant factor in 
it is the ultimate advancement of the group, 
which demands the advantages given by a wide 
(but not too indiscriminate) opportunity for 
recombination, or the immediate vigour and rapid 
reproduction of the individuals, which gains by 
fixed hybridity, polyploidy and asexual repro- 
duction ; usually some compromise, more or less 
vacillating, between the two is reached. The 
resultant evolution is traced from the stage of 
the naked gene through the formation of chromo- 
somes, then sexual reproduction, sex differentia- 
tion, and finally through various elaborations, 
such as polyploidy, permanent structural hybrid- 
ity, or apogamy, that often represent a form of 
degeneration of sexuality. In the light of these 
considerations, various observed details of the 
cytology and genetics of reproduction, such as 
the average chromosome length and number in 
a species, the frequency and the degree of local- 
ization of chiasmata, the degree of terminalization, 
etc., become much more understandable. 

Thus all the tangled skein of phenomena which 
it has been the painstaking task of the past two 
generations of descriptive cytologists and geneti- 
cists to disclose are protrayed as natural develop- 
ments of a few fundamental principles. These 
are: the existence of mutable, self-reproducing 
genes, arranged in the form of chromonemata, 
the properties of spiralization, of breakage and 
reunion, and of non-specific repulsion, of these 
threads, the specific attraction between like genes 
and gene parts, and the peculiarity that this 
attraction is largely satisfied by their paired (two- 
by-two) association. Good evidence for nearly 
all of these principles (for all except the fusion of 
broken ends) has, to be sure, been known for more 
than a quarter of a century—just as evidence on 
which Darwin’s theory of evolution by natural 
selection might legitimately have been founded had 
been known for hundreds or even thousands of 
years before his time—but the great majority of 
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observers failed to recognize these principles, and 
failed still more to realize their manifold and far- 
reaching significance when considered in connexion 
with one another, and in the variations of their 
expression that would necessarily have developed 
in the course of evolution, under the guidance of 
natural selection. 

In so comprehensive and condensed a work it 
is to be expected that there will be not a few 
passages the clarity of which would benefit greatly 
by expansion and by more detailed figures, a 
number of steps of deduction which at first sight 
at least appear questionable, and some relatively 
unimportant inaccuracies. Moreover, many of 
the arguments would probably have gained 
quicker acceptance if more tentatively presented 
to a scientific public working in a field in which 
sound inference has been, comparatively speaking, 
so rare. Yet the intrinsic importance of the con- 
clusions is so great, and the case made out for 
them so strong, that it will be impossible not to 
take them very seriously. The provocative form 
of expression used, the terseness, elegance and 
verve of style, the penetrating flashes of imagery 
and the succession of scientific bons mots, may 
have a salutary effect in shaking what has at times 
seemed a torpid subject out of its complacency 
and into a more vigorous life. 

The newer life of cytogenetics must consist not 
merely of a struggle to confirm or refute the above 
system of concepts. While this work will now 
continue more vigorously than before, it is really 
in an advanced stage already—thanks largely to 
the wealth of Darlington’s own observations and 
analyses and those of his collaborators. But, 
standing on the basis of these principles, or of 
any further modifications and clarifications. of 
them, the subject is by no means closed ; as 
readers of the book will feel, it is moved to a 
higher plane, in which a set of newer problems 
now emerges for study. An example of these 
is the question: If the same specific attracting 
force leads to gene doubling (by attraction of like 
gene parts from the medium) and to pairing of 
sister or homologous chromatids, what decides 
that the result shall at one time be the former, 
at another the latter? Again, what factors con- 
dition variations in the strength of this force, 
and in the amount of residual attraction after 
it is partly satisfied by pairing? Why are there 
not some organisms that, lapsing from the full 
advantages of sexuality, forego crossing-over and 
the second meiotic division, while retaining 
segregation ? How is it that the old chromonema 
coils progressively loosen while at the same time 
a new, tighter coiling develops, wave on wave ? 
What are the mechanics of a ‘twisting’ strain that 
is entirely compatible with fixity of the ends of 
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the threads concerned (as shown in ring chromo- 
somes and those in inversion loops)? What are 
the interrelations of the forces between the centro- 
meres and those on the mitotic spindle, leading 
to the co-orientation of paired centromeres ? 

The day cannot long be postponed when the 
help of the physicist and chemist will be required 
in such problems, but without the prior work of 
the analytical biologist in laying the problems 
bare. the former would be operating in a fog 


NATURE 


Oct. 14, 1939, vor. 144 


which they by their own unaided efforts would 
never have been able to penetrate ; and whatever 
their answers may be, the biological factors them. 
selves, in their interactions in the course of 
evolution, furnish the keys for the understanding 
of the complications of the genetic systems exist- 
ing at the present day, and for the prediction of 
what will happen to them in the future. Darling. 
ton’s work goes a long way in making clear the 
significance of these keys. H. J. Muwxer. 


USE OF MATRICES IN AERONAUTICAL COMPUTATION 


Elementary Matrices 

and some Applications to Dynamics and Differen- 
tial Equations. By Dr. R. A. Frazer, Dr. W. J. 
Duncan and A. R. Collar. Pp. xvi+416. (Cam- 
bridge : At the University Press, 1938.) 30s. net. 
serious limitations to scientific 
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development is the amount of labour involved 
in computation, and the authors of this book on 
matrices have put on record processes which they 
have found of value in dealing with certain difficult 
problems arising in aeronautics. The general class 


of research in which progress has been made by 
the authors is that in which elastic deformation of 
the structure of an aircraft under aerodynamic 
reactions leads to forced vibrations known tech- 
nically as ‘flutter’. The prevention of flutter in 
aircraft is obviously important, and the later 
chapters of the present volume deal with the most 
recent aspects of flutter research. 

Although matrices provide a valuable method of 
investigation, it should not be concluded that their 
use is simple in all cases ; on the contrary, much 
labour may be involved, and some energy is being 
devoted to the provision of a machine for the 
performance of the multiplication of matrices and 
the the products for subsequent 
use 

Using the standard dynamical equations, Routh 
and others showed that the equations for the 
disturbed motion of a steady state could be reduced 
to forms having well-known solutions. In the case 
of aeroplane stability as well as of flutter, this line 
of attack has led to valuable results ; an essential 
feature, however, is an inability to predict oscilla- 
tions of constant amplitude. The use of matrices 
has enabled the authors to extend analyses to this 
case ; one of the results is to show that frictional 
resistance may reduce the flying speed at which 
flutter occurs. 

Computation by means of matrices is probably 


storing of 


very unfamiliar, and for that reason the book may 
seem to make heavy reading ; each of the steps is 
easy to follow, but the number of new processes 
to be absorbed by anyone coming to the subject 
for the first time is large. The matrix itself is a 
simple quantity consisting of a number of rows 
and columns of figures such as would be found in 
the better-known determinant—with this difference, 
the rows and columns need not be equal in number. 
The matrix consists simply of these numbers and, 
unlike the determinant, has no simple meaning 
corresponding with the numerical value of the 
determinant. Theorems are built up for the 
addition and multiplication, etc., of matrices, and 
the definition in the case of multiplication leads 
to a product which depends on precedence ; there 
are, in fact, two processes, pre-multiplication and 
post-multiplication of matrices. 

The earlier part of the book, almost half, is 
devoted to the detailed consideration of processes 
with symbolical and numerical illustrations. In 
Chapter iv, consideration of the use of matrices in 
connexion with the solution of mathematical equa- 
tions is begun. One of the early examples is the 
evaluation of a determinant and another the 
closely related problem of the solution of simul- 
taneous linear algebraic equations. It is when 
attempting to follow such solutions in detail that 
it is brought fully home that a new technical 
language has been developed, and that this must 
perforce be learned before independent progress 
in computation is possible. On the other hand, 
the methods, once learnt, seem to be powerful. 

The book finally leads up to the use of matrices 
in solving statical and dynamical problems, and 
Chapter x gives a clear indication of the nature of 
the problems for which matrices have been found 
valuable ; the examples include oscillations of 4 
triple pendulum, symmetrical vibrations of an 
annular membrane, the static twist of an aeroplane 
wing under aerodynamic load. The last three 
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chapters of the book deal with the effects of 
friction on motion, and the illustrations are taken 
from aeronautical engineering ; it was the difficulty 
of dealing with this problem which seems to 
have led the authors to consider the use of 
matrices. 
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There can be little doubt that the book has put 
into the hands of computers a collection of processes 
which will help in the extension of knowledge, and 
although the number of interested workers may at 
present be small, it is to be expected that it will 
increase. L. B. 


OCEANOGRAPHY OF THE EAST INDIES 


The Snellius Expedition 

in the Eastern Part of the Netherlands East-Indies, 
1929-1930, under Leadership of P. M. van Riel. 
Vol. 1: Voyage. Chapters i-iv. Pp. viii+178+ 
31 plates. 20 guilders. Vol. 2: Oceanographic 
tesults. Part 4: Surface Observations, Temper- 
ature, Salinity, Density. By S. W. Visser. Pp. 
vili+62. 5 guilders. (Leiden: E. J. Brill, Ltd., 
1938.) 


. [°° the oceanographer the eastern part of 

the Malay Archipelago is one of the most 
interesting regions of the world. The Challenger, 
Gazelle, Siboga and Planet showed that it consists 
of a number of enclosed seas, often of great depth, 
which are separated from one another or from the 
surrounding oceans by much shallower sills. They 
are filled from sill level downwards with the 
densest water which can gain access to them, the 
water at the depth of the sill. Thus the Sulu Sea 
has a temperature of more than 10° C. from 400 m. 
to the bottom in 4,400 m. The oceanography of 
such a region must depend to a very large extent 
on the contours of the bottom, but no detailed 
survey was possible until the invention of the echo 
sounding gear. 


The Willebrod Snellius was built by the Nether- 
lands Navy as a surveying ship for use in the East 
Indies and was fitted with all the latest apparatus 
for hydrographic and scientific work ; the expe- 
dition was her first commission. The leader of the 
expedition was P. M. van Riel, a retired naval 
officer and the director of the branch of the Royal 
Netherlands Meteorological Institute at Amster- 
dam. In the first chapter of vol. 1 he writes on 
the general plan of the expedition and the voyage 
out. In the third chapter he gives a short account 
of the scientific cruises in the survey area with 
notes on some of the most interesting observations. 
A remarkable feat was a wire sounding in Emden 
Deep with a 54-cm. core of red clay and a temper- 
ature and water sample from 10,068 m. In the 
same volume the commanding officer, Lieut.- 
Commander F. Pinke, describes the ship and her 
equipment, and the first officer, J. P. H. Perks, 
deals with the deep-sea anchoring gear, which was 
very successful. The surface observations of 
temperature, salinity, and density are discussed 
in detail by Dr. S. W. Visser. 

The reports are well illustrated by charts and 
photographs, and the two volumes are a valuable 
contribution to oceanography. 


ATMOSPHERIC TURBULENCE 


Atmospharische Turbulenz } 
Von Dr. Heinz Lettau. Pp. xi+283. (Leipzig: 
Akademische Verlagsgesellschaft m.b.H., 1939.) 
18 gold marks. 


‘THE appearance of Dr. Lettau’s book on 

atmospheric turbulence is a definite indication 
of the way in which the scientific study of the atmos- 
phere is progressing. Many books have attempted, 
with varying success, to cover the whole field of 
what is known as meteorology, but so far there 
have been few books which have covered in detail 


one aspect of the subject. Lettau has done this 
for atmospheric turbulence. He has done it well, 


and this book will probably remain for some time 
the standard treatment of its subject. It gives all 
the essential mathematical treatment in a clear 
and concise form, and offers numerous com- 
parisons with the facts of observation. 

The names which recur most frequently are 
those of G. I. Taylor, W. Schmidt, L. F. Richard- 
son, and of Prandtl and his disciples of the 
Géttingen school. The vast volume of detailed 
research in the field of aerodynamics published in 
recent years is not capable of direct application 
to the motions of the atmosphere, since these 
motions are complicated by varying roughness of 
the ground, and especially by varying degrees of 
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vertical stability. The Reynolds number is there- 
fore not in itself sufficient to determine what will 
happen in the atmosphere, and Lettau makes 
considerable use of the Richardson criterion, or 


the Richardson number, 
Ou? 
r - 
WE) 


g (aT 
T \a * 

where g is the acceleration due to gravity, 7’ the 

absolute temperature, I the dry adiabatic lapse-rate, 

and u the wind velocity at height z. 

Lettau gives a very readable account of the 
Prandtl theory of the laminar boundary layer, 
and of its extension to turbulent flow by von 
Karman. He gives the logarithmic law of variation 
of wind with height, and summarizes concisely the 
extension of the theory to stable atmospheres by 
Rossby and Montgomery and by Sverdrup. The 
work of the last three has led to relationships 
which are in striking agreement with observations, 
but the physical basis on which it has been con- 
structed is by no means clear. We should have 
welcomed fuller discussion of this basis. 

Lettau gives the name ‘planetary boundary 
layer’ to the layer extending to a height of the 


Ri = 


NATURE 


Oct. 14, 1939, vor. 144 


order of 1 km. above the ground, at which the 
wind attains the value which gives a balance with 
the pressure gradient. The variation of wind with 
height within this layer can be discussed satis. 
factorily, but the transfer upwards of the daily 
wave of temperature change cannot be satis. 
factorily discussed on the basis of turbulence 
alone. Complications due to radiative transfer 
enter into this problem, and at the moment it is 
not possible to decide the precise nature of these 
complications. Moreover, the austausch-coefficient 
to be applied in this problem must be a function 
of height, and effectively of time of day. 

Later chapters of the book, dealing with the 
dissipation of the energy of the air-streams by 
turbulence, and the general circulation of the 
atmosphere, describe problems which are in the 
main unsolved. The jump from what is normally 
regarded as an eddy to an entity as large as the 
cyclone or anticyclone appears to demand some 
justification. Dr. Lettau has rounded off his task 
by including a most valuable bibliography of 246 
items, containing what appears to be a really 
complete list of the fundamental work in his 
subject. D. Brunt. 


SPECTROGRAPHIC ANALYSIS OF EAST INDIAN ROCKS 


Contributions to the Knowledge of the Chem- 
ical Composition of the Earth’s Crust in the 
East Indian Archipelago 

1: The Spectrographic Determination of the 
Elements according to Arc Methods in the Range 
3600-5000 A.; 2: On the Occurrence of Rarer 
Elements in the Netherlands East Indies. By Dr. 
W. van Tongeren. Pp. xi+ 181. (Amsterdam : 
D. B. Centen’s Uitgevers-Maatschapij _N.V. ; 
London: H. K. Lewis and Co., Ltd., 1938.) 
4.50 fl.; lls. net; Part 1, separately, 3 fl.; 7s. 
net. 


4 b- E main object of the research described in 
this monograph was to ascertain the amounts 

of many of the less common elements, including 
certain members of the rare earth series, in the 
minerals and rocks of the East Indian Archipelago. 
The first part deals with the method adopted. 
This consisted in preparing spectrographs of the 
pure elements over the range 3600 A.—5000 A., 
using standard mixtures of varying concentrations 
of the pure oxides with quartz. The apparatus is 
described in considerable detail together with the 
operating technique, and the effects of possible 
errors are carefully assessed. A full and valuable 


discussion follows on the relative intensities of the 
characteristic spectral lines, and detailed tables are 
appended. 

Similar sets of spectrographs were obtained with 
the rock specimens and, by a process of comparison, 
estimates were made of the approximate contents 
of the different elements. 

The second part discusses the results obtained 
from some three hundred specimens from the 
Netherland East Indies, including Java, Sumatra, 
Borneo and numerous other localities less well 
known to British readers. All the specimens were 
selected from those in the possession of the Geo- 
logical Department of the University of Utrecht, 
and their authenticity was thus guaranteed. The 
data are valuable, but contain little of exceptional 
interest ; one feels the author did not receive the 
luck he deserved. The rare earths were present 
only in minute amounts ; vanadium varied up to 
a maximum of 0-3 per cent (pentoxide); ger- 
manium was not found, whilst indium occurred 
exclusively in zine ore from Borneo. 

The amount of work involved must have been 
great ; the author is to be congratulated on having 
completed successfully so laborious a task. 

J. NEwTon FRIEND. 





ry. 

L 
geog 
phra 
muc 
remé 
the 1 
regic 
‘nati 
ting! 
econ 


abou 


nati 
mide 
natu 
of pl 
ditio 
any 
cour 
find 
a la 
with 
phys 
son 
teriz 
and 
the 
view 
thes 
on a 
rele) 
an ¢ 
esse} 
dom 
gem 
indi 
in t 
T 
thor 
a di 
hun 
arti 
by 
forn 
the 
cern 
kno 
*} 
Britis 


144 


th the 
e with 
i with 
satis- 
daily 
Batis- 
nlence 
ansfer 
t it is 
these 
ficient 
ction 


h the 
1s by 
f the 
n the 
mally 
s the 
some 
| task 
f 246 
really 
1 his 
NT 


No. 3650, Oct. 14, 1939 


NATURE 


THE NATURAL GEOGRAPHICAL REGION 


By A. STEVENS 
UNIVERSITY, GLASGOW 


r | ‘HE most conspicuous geographical concept, the 

enunciation of which is associated with British 
geographical thought, is that connected with the 
phrase, ‘natural geographical region’. In spite of 
much—rather sporadic—discussion, the concept 
remains obscure. Many who would like to employ 
the term are shy of it: they shorten it to ‘natural 
region’, and some limit the meaning of the epithet 
‘natural’ to the physical, the inorganic ; they dis- 
tinguish the geographical region; they refer to 
economic, to ‘human use’ regions. All this hedging 
ibout terms is a sure indication of uncertainty of 
grasp as well as of diversity of view. 

The term originally used by Herbertson was 
natural geographical region’. In most writing the 
middle word is dropped. Roxby says that a 
natural region is characterized by a particular set 
of physical conditions. But a uniform set of con- 
ditions is hard to find extended over a region of 
my considerable area. This is to be expected, of 
course: in a sufficiently small region one would 
find uniformity, or ‘practical’ uniformity, but in 
a large one it is necessary to search for unity 
within diversity. For large areas the ‘dominant’ 
physical condition becomes the criterion. Herbert- 
son regarded climate as dominant in the charac- 
terization of his major natural regions of the globe, 
ond this lapse in logic evoked serious criticism on 
the occasion on which he first propounded his 
The criticism was as immature as the 
thesis. No one, so far as we know, has entered 
on a systematic consideration: of the geographical 
relevance of the various physical conditions, and 
i examination of this relevance would seem an 
essential preliminary to the establishment of 
dominance. Such occasional—and usually disin- 
genuous—flirting with the question as occurs would 
indicate what is probably true, that any attempt 
in this direction is, in practice, hopeless. 

The ultimate fallacy underlying this kind of 
thought or procedure is that it begins by assuming 
4 duality, the physical and the non-physical, the 
human and the non-human, the natural and the 
artificial. It brings geography to the stage reached 
by the Schoolmen when they disputed between 
form and matter, matter and spirit, and questioned 
the possibility of knowledge. We are not con- 
cerned about absolute knowledge or complete 
knowledge, but only about a particular kind of 


views. 


*From the presidential address to Section E (Geography) of the 
British Association delivered in Dundee on September 1. 


knowledge and only about the attainable extent 
of that. We are concerned with physical and 
biological nature only in so far as it may be 
regarded as human environment and only with 
man in so far as he has demonstrable relationships 
with the environment. 

Many will agree well enough with this last state- 
ment, but some of them, if not all, will insist that 
the method of geographical study is a synthesis or 
an integration. 

Synthesis is not addition: it is a complex 
process for which there are no general rules. The 
chemist performs it successfully, but in special and 
individual cases. The mathematician is our best 
integrater. He may begin with a function of xz and 
is as likely to end with a new branch of mathe- 
matics as with a reasonably simple new function 
of his variable. Neither of these magicians can 
operate with dissimilar things. 

Something analogous to synthesis might be said 
to go on between man and his environment. If 
this analogy do not lead us astray once more, we 
might say that man is the synthetic influence. 
History is a spectator of the process, more or less 
blinding itself to everything but the time element. 
The geographer does not synthesize, because he 
cannot, but he also is a spectator of the process 
primarily interested in its development in space. 
Man must be looked at objectively by the geo- 
grapher, and even his significant antics must be 
taken to be as natural as the physical environment. 
The natural geographical region is a result of what, 
for want of a better word, we may agree to call 
synthesis proceeding in Nature, under our eyes, but 
not by our voluntary action. There are two aspects 
of this synthetic product: the environmental 
aspect, essential to which is man himself, and the 
human aspect, which is much the same as to say 
the functional aspect, using the language of ecology. 

The boundaries of the natural region (in our 
sense) are definite enough ; which does not mean 
that they are necessarily simple or easy to trace. 
Where they are common to another natural region 
they are clearest. These boundaries indicate a 
state of equilibrium which may be stable but can- 
not be static. Change may occur in their position 
or in their condition. The most active normal 
change occurs when they are advancing unto 
unorganized country or relatively unorganized 
country. Such advances occur during colonization, 
even if that proceeds overseas. Their tendency is 
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centrifugal, their actual development in space is 
limited by conditions. Organization by Rome was 
more or less regularly centrifugal, the advance of 
Germanism was eastwards. The boundaries of a 
natural region may be indifferent to natural 
(physical) boundaries. For an organism must have 
continuity in its medium, but continuity does not 
preclude variety. So the boundary of a natural 
region may cross a mountain range, partition a 
river valley, divide a coalfield ; and it may be a 
better boundary for so doing. The time factor 
(relative time) is important here, for the question 
of stability, equilibrium, is a question of adjust- 
ment. It is no hardship to the economic structures 
concerned that France, Belgium, Holland and 
Germany share one coalfield. Their political 
frontiers antedate their industrial development. 
For the Romans the Rhine divided, for the Germans 
it unites, for the French it still separates. The 
flanks of a mountain range separate and are easily 
held ; the passes connect. 

For Herbertson with his analogies, man repre- 
sented the nerves of a natural region. Not so: man 
is the living principle. The nature of that principle 
is not the subject we are called to study. The 
nervous system, if we must have analogy, is the 
means of communication in the widest sense ; and 
the analogy is unduly narrow, for means of com- 
munication have nutrient as well as co-ordinating 
functions. In this place, it is true, we are less 
concerned with the former, for the purpose is to 
define the natural geographical region. 

The unity of the natural geographical region is 
achieved, maintained and developed by organiza- 
tion, by cohesion, and this cohesion is attained and 
extended by intercourse, at first within and later 
beyond the region, provided the organic develop- 
ment is an indigenous growth. Since the four- 
teenth century the means of communication of the 
type associated with Western Europe has been 
undergoing continuous but uneven development. 
This development was stimulated by overseas 
discovery, but its progress gained speed of a new 
order in the nineteeth century with the concurrent 
development of railways and large-scale manufac- 
ture, and the acceleration has progressively 
increased until our day. In consequence the range 
and intensity of organizing ability and power have 
increased. The most satisfactory natural regions 
to contemplate, and to appreciate from geographi- 
cal writing, had been fully organized and had their 
identity recognized before the modern era began. 
One has but to think of the French pays, and the 
deterioration of the work of such a master as Vidal 
de la Blache beyond the Paris Basin. No doubt 
the conservatism of the French countryside and 
the degree to which it was able for so long to 
preserve its archaic cohesions has made it a specially 
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favourable field for regional studies. But traces 
of such a division of the country are not wanting 
in Scotland. Even in the Midland Valley name 
like Menteith and Lennox have not completely lost 
regional content, while names of regional signifi. 
cance are common enough north of the Highland 
Line. Elsewhere, access to extraneous sources of 
necessities and the means of establishing wider 
loyalties have obliterated local character and sub. 
merged local unity. What are the pays of the 
Rhone Valley ? The speed of modern change has 
confused a great deal of thought. 

There are minimum and maximum sizes for 
natural regions. The minimum is determined by 
the least extensive area, in extent and variety of 
natural endowment, capable of being organized 
and maintained, by its resources— physical, bio- 
logical and human—for cohesion, sustenance and 
defence. The maximum is determined by the 
efficiency and range of means of communication 
Both maximum and minimum vary in time. 

Two types of organization must be distinguished 
and we shall call them conscious and self-conscious 
respectively. The former is primitive and appears 
less artificial. The latter is very modern. It is 
a development made possible by progress in general 
especially in the knowledge of the possibilities of 
‘planning’, and of the ‘management’ of environ- 
mental conditions; and in the development of 
means of communication in particular. The 
objective view of man excludes the possibility of 
regarding his actions as artificial. Some of them 
we may think ephemeral or capricious, but they 
have their source in the nature of man. 

Natural regions must change in extent and 
otherwise with time, but the changes need not be 
continuous. At times of specially rapid change 
in human life the natural division into regions may 
almost suffer a revolution. But a true revolution, 
a sudden and catastrophic change, has occurred 
only in extra-European countries. In North 
America there must have been natural regions—r, 
if it is preferable, an analogue of a system of pays 
—of Indian times. The traces of these have been 
swept away, except what may be gleaned from 
such knowledge of tribal distribution as has per- 
sisted. We must distinguish natural regions of 
continuous and of discontinuous development. 

Difference in scale would appear to be due to 
difference in topographic fragmentation—before 
due consideration has been given to the matter, 
so long as we consider the physical more funda- 
mental and permanent. But it is neither. What 
is fundamental is relativity toman. Space, height, 
slope, areas at the time unproductive, all these 
represent difficulties in the problem of instituting 
and operating means of transport. At the present 
moment all of them within terrestrial limits have 
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their price in time, labour, ingenuity and risk. If 
the price is commercially—and even strategically 
-still too high, the practical possibilities are still 
of commercial magnitude. It is only a hundred 
years since the scale of land transport began to 
approach that of water transport. Crossing the 
Alps by forces of great military significance was 
almost as great a marvel in the days of Napoleon 
as in those of Hannibal. It was less perilous than 
the invasion of Muscovy. What strength in men 
and material could be launched across these 
obstacles of space and altitude to-day? What 
fifth column’ of 1940 can be certainly held at bay 
by the most powerful or secluded or distant people ? 

The ‘natural geographical region’ is an active 
organism. The size of a region growing freely is 
determined by the range of the means of cohesion. 
At a given time that range depends on the state 
of technical development of the community occupy- 
ing the region in relation to the problems presented 
by the nature of the medium. If technical develop- 
ment is relatively stagnant, but territorial develop- 
ment is undisturbed, the ‘organism’ will expand 
up to boundaries which for topographic reasons, 
but also, it may be, on account of mere distance, 
are insuperable at the time. The state of equili- 
brium so reached in empty, barren or distant areas 
will be fluctuating. Improvement in the means 


of communication will produce an expansion of the 


organism, provided it is free toexpand. Ina ‘new’ 
country like the United States, that is, where the 
history of development is discontinuous, to the ex- 
pansion of regional units are set the very wide limits 
compatible with modern means of communication. 

Efficiency of communication may become uneven. 
Long-distance communication and bulk movement 
of commodities have undergone hypertrophy, while 
the more intimate contacts which produce ‘neigh- 
bourliness’ are weak. Very large areas may be fed, 
policed and defended. National organization is 
in a stable condition. In such conditions natural 
regions of the order of pays are never likely to 
develop, or, at least, to have more than a very 
ephemeral existence, until population densities are 
very different from their present condition. If 
regional unities of the nature of pays develop 
they will be on a vaster scale. 

Some, at least, of the commonly recognized 
regional divisions of both Russia and the United 
States are represented, mistakenly, of course, as 
regions of monoculture with a characteristic crop 
produced under suitable climatic conditions. In 
fact, the corn belt is as much a region of mixed 
farming as the dairying belt and there is a great 
deal of pasture, largely unimproved, in both. The 
pressure of population on the land is low, and the 
region-community organism is far from the con- 
dition to which the ecologists apply the term 
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A state of equilibrium has 
not been attained. Two propositions follow from 
these considerations: the relation between the 
community is so loose that its activities do not 
fully reflect the conditions of the environment ; 
the more intimate and less organizable contacts 
within the community are so indefinite that what 
we may call regional consciousness is rudimentary. 

At the same time, what we have referred to as self- 
consciousness is of an advanced type. The ‘human 
use’ region, as usually distinguished, is an area of 
undeveloped economy. The natural geographical 
region emerges from chaos only when it has 
evolved to the stage at which it can be clearly 
recognizable as a synthetic whole with what the 
French would call ‘personality’. When this stage 
of climax association has been attained, we are 
able to assess the relative significance of environ- 
mental (physical and other) factors ; for this cannot 
be done satisfactorily except by using the nature 
and activity of the community as an index in the 
same way as the natural vegetation of a region 
has been employed as a climatic index. The climax 
condition, when it has been attained, is not neces- 
sarily permanent. It may change with greater or 
less rapidity in time, and the obvious reasons for 
change are human progress, chiefly technological, 
or the reverse, and exhaustion of resources, notably 
mineral resources, absolutely or due to alteration 


‘climax association’. 


of values. 

In the more westerly parts of Europe the centri- 
fugal processes were propagated from a number of 
centres during the course of development to present 
conditions. Through a great deal of it something 
like climax conditions were reached before the 
railway era, and to these conditions belong the 
French pays and the German Gau. Such entities 
occur east of the Rhine only within the sub- 
Hercynian belt of dense population, and not 
throughout the belt. In the extreme west they 
expanded territorially up to natural limits which, 
being narrow, kept them small. Had these close 
natural limits been wider the pay: would have been 
limited by the advancing peripheries of other 
organisms, and conflicts would arise which would 
be stilled only by coalescence into larger organiza- 
tions by one of the methods known to history. 
Indeed the pays as we know it is no doubt a product 
of coalescence: as the smallest organism of the 
type, available for study, it may, merely for 
convenience, be regarded as indicating the practic- 
able minimum. In areas more remote from the 
influences active in western Europe, and to the 
east in particular, slower progress in indigenous 
technology, greater obstacles to cultural importa- 
tion, and correspondingly less rapid growth in 
population, absolutely and in relation to the extent 
of available territory, deferred to a comparatively 
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recent date the attainment of the climax condition. 
The broader fragmentation of the country was a con- 
comitant, but not at all necessarily the dominant 
determinant of the territorially larger organism. 

Long before the railway era, France and Great 
Britain had achieved the more self-conscious 
organization of the nation-state by coalescences of 
various kinds. The process was less satisfactory 
in Spain. All three were able to relieve the unease 
to which increasing efficiency of means of com- 
munication made them liable by overseas adventure 
keeping step with that growing efficiency. The 
relief was illusory in the case of Spain. Germany 
had respite of a similar kind because she had her 
colonial area to the eastwards, and there she still 
has colonial spaciousness even within her present 
restricted bounds. In that direction also lie some 
of her deracinated offshoots, as others share the 
United States with ours and the French are to 
be found especially in Canada. 

It is suggested that the European nation-state 
is a community occupying a natural geographical 
region as its immediate environment, because it is 
a natural growth limited by its geographical 
circumstances. Not only so, it is an organic 


phenomenon so characteristically European in its 
genesis, to be found nowhere else in a state of 
mature development ; and therefore any European 
geography which failed to take account of it, 


indeed of which it was not the central object, 
ought to be unthinkable. The swing away towards 
the novelty of the physical region was a vain 
pursuit of novelty. If the real natural region for 
geographical study is as we have held, and if the 
nation-state-country organism of Europe is the 
achieved synthesis of European geography, then 
the region which is characterized by a set of 
physical attributes is, geographically, a miscon- 
ception. For not only have many European States 
partitioned one of the main ‘natural divisions’ of 
the Continent among them by stable frontiers, but 
also it is unthinkable that any one community could 
develop that area as a whole and remain restricted 
to it. We refer to the North European Plain ; but 
there have been attempts enough to unify the 
‘Mediterranean’ region, and there is sufficient 
division now and throughout historic time both 
there and in the Alpine region, where physical 
conditions favour severance rather than unity, to 
justify the same statement with regard to them. 
Physical conditions are neither more permanent 
nor more fundamental in geography than human. 
If in themselves they change less quickly than the 
characters of the living partner in the symbiosis, 
their significance and value change rapidly, even 
suddenly, and sometimes disappear. We do 
not really believe in the permanence or significance 
we predicate. For we approve and wish to maintain 
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the further political subdivision which has taken 
place so recently in the North European Plain, 
we see reason in the demand for access to the sea 
or to a navigable river, but we boggle about 
allowing more than one nation access to a coalfield 

We see the countries of Europe as natural 
regions, natural because they exist as phenomena 
demanding study, demanding it with a special 
urgency in these days. Their territorial development 
seemed to have culminated before the War of 1914- 
18, and before the present unrest it underwent re. 
adjustment which seemed to offer some prospect of 
stability. We must look for objective explanations 
of failure. These States grew into contact with 
each other and organization permeated the whole 
of, or the more ‘European’ part of, the Continent 
Not natural boundaries, but convergence of 
organisms set limits to expansion, especially for 
the later developed units, at a time when means 
of organization were developing rapidly. The 
proper scale of organization is no longer represented 
by the European nation-states but rather by the 
United States. Disturbance of equilibrium shows 
itself by unrest in the newer countries which 
have not been disciplined by long confinement 
within narrow bounds and had their views of 
hegemony chastened by such a loss of territory 
and influence as the French suffered in the complete 
rape of an earlier empire, the British in the loss 
of their earlier colonies in America and by the 
development of increasing independence in the 
Dominions. For the countries east of France the 
region of colonial expansion has been continuous 
with the homeland ; the peoples of slower develop- 
ment whom they have replaced have been 
Europeans and have survived the disturbance of 
colonization. These countries do not appreciate the 
barbarity of applying in 1939 the moral principles 
applied by others in ruder times two centuries ago 

In Germany we can distinguish extensive areas 
over which the mean density of population is 
comparable to that of Great Britain. But to the 
east, especially, the Reich has extensive areas of 
relatively recent occupation which we have called 
its natural colonial region, that which it has in 
fact exploited, whether of choice or of historical 
necessity. There the mean density of population 
is scarce half as great. On the other hand, the 
former kingdom of Saxony has proved capable of 
maintaining a mean density twice that of Great 
Britain. The urgency of any problem of Lebens- 
raum is fanciful. Straitness of living space is 
commonly relieved by more or less free movement 
of commodities from abroad, compensated by 
similarly free exportation. Voluntarily or involun- 
tarily, Germany has to a large extent renounced 
this relief. The malaise seems by no means 
untreatable by other means. 
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NATURE 


-NEUTRONS AND RADIO-ELEMENTS AND THEIR 
BIOLOGICAL APPLICATIONS’ 


le spontaneous radioactivity of a number 
of heavy elements has been known for a 
generation, but it is only within the last decade 
that attempts to induce radioactivity in stable 
elements have succeeded. Since the first successful 
experiments of Curie and Joliot, however, progress 
has been rapid and radioactive isotopes of the 
majority of the stable elements have been made. 
Now that powerful high-voltage plants are avail- 
able, the quantity in which these artificial radio- 
elements may be obtained is in some cases com- 
parable with the quantities of natural radio- 
elements which are available, and the artificial 
radio-elements are already beginning to compete 
with the naturally radioactive elements as 
sources Of beta- and gamma-rays for physical 
purposes, and will probably soon be used on an 
appreciable scale for medical purposes for which 
radium is at present in use. 

Economically, there is probably at present not 
much to choose between the use of radium and 
of artificial radio-elements, the interest charges 
on the capital invested in radium being of the 
same order as the costs of maintenance of a 
cyclotron. The special importance of the use of 
artificial radio-elements in biological experiments 
lies in the possibility of using active isotopes of 
elements already present in the organism and 
taking part in its metabolism. 

There are at present two methods of producing 
artificial radio-elements in quantity, the first 
being the direct bombardment of inactive material 
with protons, deuterons or alpha particles, and 
the second the activation of inactive materials 
with slow neutrons, the latter being produced by 
the slowing down in paraffin or water of neutrons 
generated in some reaction such as the bombard- 
ment of deuterium or beryllium with deuterons. 
Either method thus starts with the production of 
a beam of fast charged particles. The direct way 
of obtaining such a beam is to generate the 
requisite high voltage and apply it to a vacuum 
tube in which the ions are accelerated. This was 
the method used by Cockcroft and Walton, and 
the Cavendish Laboratory now has a generator 
of the Cockcroft and Walton type operating at 
two million volts. Apparatus of this type, in 
which the full voltage is applied to the accelerating 


: * Based on a discussion in Section A (Mathematical and Physical 
Sciences) of the British Association, which took place on August 31 
and September 1, those taking part being Dr. J. Lawrence, Dr. W. B. 
Lewis, and Dr. J. Read and Dr. L. H. Gray. 


tube, would become very cumbersome at still 
higher voltages, on account of the large clearances 
necessary to prevent spark-over, and further 
extension of this method is likely to proceed 
along the lines of enclosing the apparatus in a 
high-pressure or oil-filled tank. When considera- 
tions of finance limit the voltage to a million or 
less, however, it is the best type of machine, since 
the fact that ion currents as high as one milli- 
ampere may be obtained counter-balances to 
some extent the diminished disintegration yield at 
these relatively low voltages. 

Dr. J. Read and Dr. L. H. Gray have installed 
a machine of this type at the Mount Vernon 
Hospital, London, producing neutrons by the 
D + D reaction and operating reliably at 300- 
400 kv. with ion currents up to 900 microamperes. 
This plant has so far given an output of neutrons 
equal to that produced by 30 curies of radon plus 
beryllium, which is sufficient for investigating the 
more sensitive biological reactions of radiation. 
It was built at a cost of £600, and has been operated 
for two years at the very modest figure for main- 
tenance of £80 per annum, both figures being of 
the order of one tenth the corresponding costs for 
a large cyclotron. The deuterons are drawn from 
a low-voltage arc, and after acceleration fall on 
the target, which is at earth potential. The target 
is a film of heavy paraffin wax deposited on a 
copper plate water-cooled on its underside ; the 
material to be irradiated can be brought to 
within 1 cm. of the focal spot. The bombardment 
of the paraffin wax rapidly causes chemical 
changes to a less saturated hydrocarbon of only 
half the deuterium content, with consequent 
loss in neutron output. After the initial fall, 
however, the output remains constant for some 
months of use. 

When particles of very high energy are required, 
the method par ercellence is the cyclotron 
developed by Prof. E. O. Lawrence, in which ion 
energies of millions of volts are attained by 
repeated impulses of 100 kv. or so given twice 
per revolution as the ions execute a spiral path 
between the poles of a large electromagnet. The 
largest cyclotron at present in operation is that 
recently completed at Berkeley, California, and 
with this machine deuterons of 18 Mv. and alpha 
particles of 38 Mv. have been obtained. The 
neutron intensity from this machine is adequate 
for therapy at distances from the target of the 
order of 1 metre. 
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With the smaller Berkeley cyclotron, which 
gives particles of about half this energy, a con- 
siderable amount of biological work has already 
been done. The effect of neutrons in killing mice, 
Drosophila eggs, bacteria and fern spores, in 
producing chromosome abnormalities and in in- 
hibiting growth in wheat seedlings has been com- 
pared with similar effects produced by X-rays 
and gamma-rays. The effects are in general 
qualitatively similar, but suggest that in most of 
these cases the biological effect per ionization in 
the tissue is greater for neutrons than for X-rays. 
That this is not a general phenomenon is shown, 
however, by the experiments of Timoféeff-Res- 
sovsky and Zimmer, who find that neutrons are 
somewhat less effective per ionization than X-rays 
in the production of gene mutations in Drosophila. 
The investigation of the dependence of the bio- 
logical efficiency per ionization upon the specific 
ionization of the ionizing particle is one of 
the most promising methods of investigating 
the mechanism of the biological action of 
radiations. 

Following the experiments on animal and plant 
material, the treatment of cancer patients with 
neutrons has now begun at Berkeley. A satis- 
factory degree of collimation of the neutron beam, 
which is essential for cancer treatment, has been 
obtained by the use of a lead-lined channel in a 


THE HABITS 


N recent years, intensive investigation of the 
life history and habits of salmon and trout 
has been carried out in all the countries where 
the species are of importance. The results of the 
investigations were recognized by a symposium 
on salmon at the summer meeting of the American 
Association for the Advancement of Science in 
Ottawa in 1938, and by a morning devoted to the 
subject at the recent meeting of the British 
Association at Dundee. 

Salmon spend from one to five, and normally 
two or three, years as parr in fresh water. Here 
recent investigations have shown that growth is 
not entirely seasonal but that, contrary to ex- 
pectation, a marked slowing down, if not cessation, 
of growth occurs in August when conditions might 
normally be expected to be favourable. This 
coincides with the experience of trout anglers, to 
whom August is often anathema, and of fish farm 
operators who, however, recognize a close con- 
nexion between water temperature and food 
intake and digestive activity. Mr. K. R. Allen 
has already noticed this fact and, at the Dundee 
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water tank. It is not yet known how successfu! 
the use of neutrons will be in the treatment of 
cancer, compared with X-rays. Encouraging 
therapeutic results have, however, already been 
obtained in another direction, namely, in the 
treatment of leucemia by the oral administration 
of radiophosphorus. A marked fall in the white 
cell count and improvement in the condition of 
the patient follows the dose, which is repeated 
at intervals when called for by a rise in the white 
cell count. 

Numerous uses for the artificial radio-elements 
in experimental biology have already been found, 
particularly in investigating metabolic problems. 
The admixture of a small quantity of a radio- 
active isotope with a larger mass of inactive atoms 
serves as a tracer for these atoms, and enables 
one, for example, to find out what proportion of 
a particular element administered orally is excreted 
immediately, and what proportion is taken up by 
each organ. If sodium chloride containing some 
radioactive sodium is swallowed, sufficient will 
find its way into the hand in ten minutes to affect 
a Geiger counter shielded from the rest of the 
body. Injected intravenously in one arm, its 
presence can be detected in the other arm some 
twenty seconds later, an experiment having 
possible applications in the investigation of 
circulatory disorders. 


OF SALMON 


meeting, Dr. K. Carpenter argued that the 
diminution of growth and, concomitantly, of the 
intake of food organisms, was directly associated 
with a marked decrease in the number of organisms 
available in the streams. 

It has long been recognized that in their second 
year, or for those that remain so long, in their 
third autumn, certain male salmon parr may 
become sexually mature and may spawn with 
adult females. That the spermatozoa of these 
precocious fishes functioned successfully was 
shown at least fifty years ago. Prof. J. H. Orton 
and Mr. J. W. Jones have recently pointed out 
that a quite considerable proportion of the male 
parr may be ripe, and Mr. Jones stated at Dundee 
that by dissection it is possible to trace during 
the smolt stage in the following year those which 
had spawned some six months earlier. The 
significance of this precocity is not yet understood. 
It is unlikely that it forms an important contribu- 
tion to the continuance of the stock, but it is quite 
possible that it may affect the length of life spent 
in the sea. The fish concerned may return after 4 
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shorter, or longer, period of sea feeding than those 
which did not spawn in the parr stage, among 
which are included all the females. The present 
writer, however, recently examined a female 
salmon which had apparently become voluntarily 
landlocked in a long and deep Scottish loch, and 
in the course of its seven years of life had spawned 
at least. twice. 

Once the parr become smolts and descend to 
the sea they are lost in the widths of the ocean, 
but something may be learnt of their routes of 
travel when, their feeding finished, they touch 
the coast and continue onwards to fresh water. 
From Ardnamurchan Point on the west coast of 
Scotland, the salmon either stay in the locality or 
travel south, it may be as far as the Liffey in Eire 
or the Conway in Wales. But, from only thirty 
miles farther north at the island of Soay off the 
south coast of Skye, and then up through the 
Minch to Cape Wrath, the majority of fish which 
strike the coast do not belong to the neighbouring 
rivers and do not travel south. They go north to 
Cape Wrath, along the north coast and, in many 
cases, down the east coast. From the middle area 
(near Bergen) of the outer island belt on the 
Norwegian coast, the fish-spread both north and 
south, some to very considerable distances: one 
fish travelled some 1,600 miles from the place of 
marking before it was recaptured on the inner 
shore of the White Sea. From another marking 
station near the North Cape, on the other hand, 
Prof. Knut Dahl and Dr. Sven Somme have found 
that the fish made no long migrations southwards, 
but many were re-taken, like the salmon marked 
in the north-west of Scotland, to the eastwards. 
They travelled along the north coast of Sweden, 
Finland and Russia as far as the eastern limit of 
Salmo salar in the River Petchora. On the other 
hand, the movements of the salmon captured, 
marked and released at the east end of the north 
coast of Scotland, on the Scottish east coast and 
close to the mouths of the Norwegian fjords, are 
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limited close to their original locality or the 
immediately neighbouring rivers. 

The inference to be drawn from a consideration 
of all the marking experiments and other relative 
data is that the feeding ground for the European 
salmon is not in the North Sea. The movements 
revealed are not inconsistent with the probable 
journeys of fish from an area some distance to the 
west or north-west of the British Isles. It would, 
further, seem probable that the majority of the 
fish going to the rivers flowing into the North 
Sea enter that area by the open channel between 
Shetland and Norway, and some possibly by the 
Fair Island Channel, but relatively few through 
the Pentland Firth. 

In spite of the distances which many of the 
marked fish travel, it would appear that they do 
so not in random wanderings but in the course of 
a definite journey to their native river. Every 
angler and net fisher of experience knows that dif- 
ferent rivers contain salmon of different character. 
Some rivers, for example, have salmon early in 
the season, and some only later in the spring and 
summer; some rivers contain essentially grilse, 
others chiefly older and larger salmon. Such 
differences might be ascribed to selection by the 
fish on account of physical characteristics of the 
river itself. But Mr. P. R. C. Macfarlane stated 
that other evidence such as the lengths of the fish 
at the end of each year of life, as shown by 
measurements of the scales, the condition factor 
(the relationship of weight to length), and the 
type of scale growth, points to the existence of 
separate biological communities in each individual 
river. As cases in point, a salmon marked in 
Scotland and recaptured in Norway had scales 
with parr growth of a very characteristic Nor- 
wegian type, while others marked on the Nor- 
wegian coast similarly showed parr growth exactly 
comparable with the known type of the Scottish 
rivers in which they were recaptured 

W. J. M. M. 


OBITUARIES 


Dr. G. J. Robertson 

D*: GEORGE JAMES ROBERTSON, senior 

lecturer in chemistry in the United College, 
University of St. Andrews, died suddenly on Septem- 
ber 5 at the age of forty-one years. A son of the late Mr. 
James Robertson, head master of Colinsburgh School, 
rife, he entered the University of St. Andrews from 
the Madras College, St. Andrews, in October 1916. 
He undertook military duties soon afterwards, and 
held a commission in the Gordon Highlanders, 51st 


Highland Division. He was on active service in 
France from September 1917, and in March 1918 he 
was taken prisoner at Cambrai and interned in 
Germany until the end of the war. 

Robertson returned to the University of St. Andrews 
in 1919, and graduated M.A. (1921) and B.Sc. with 
first-class honours in chemistry (1922). He held in 
succession a Carnegie Research scholarship, fellow- 
ship, and teaching fellowship in the Chemistry 
Department at St. Andrews. In 1924 he was awarded 
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the degree of Ph.D. for a thesis entitled “Investiga- 
tions on Cellulose”. Since 1927 he had been senior 
lecturer in the Department, and in this capacity he 
carried out and directed a considerable amount of 
research work in carbohydrate chemistry. In 1936 
he was awarded the degree of D.Sc. for a thesis 
entitled ‘“‘Walden Inversions in the Sugar Group”’ ; 
this thesis also gained him the Sykes Medal for out- 
standing merit. His investigations, most of which 
were published in the Journal of the Chemical Society, 
dealt largely with the interconversion of simple 
sugars through anhydro-derivatives and the problem 
of the natural formation of lactose, glucosamine and 
allied substances. 

Courteous and considerate to his colleagues and 
students, Robertson has been described as ‘“‘an 
excellent teacher endowed with unusually fine 
powers of expression and easy fluency’’. His military 
training enabled him to render valuable services to 
the University O.T.C. throughout his period as a 
member of the University staff. He leaves a widow 
and two sons of school age. 


Mr. H. Young 


By the death of Mr. Henry Young on September 
23, the Royal Institution loses its last surviving link 
with Faraday. Mr. Young used to say that Faraday 
was a frequent visitor to his home, and as a child 
he must have seen him, though he was too small to 
remember meeting him. 

Mr. Young was engaged as assistant in the library 
of the Royal Institution in 1879 and ten years later 
was appointed assistant secretary and keeper of the 
library, which double post he held until his retire- 
ment in 1929. He was also assistant secretary of the 
Davy Faraday Research Laboratory from its founda- 
tion in 1896. At their meeting on December 2, 1929, 


NEWS 


Prof. A. McKenzie, F.R.S. 

At a graduation ceremony held on October 6 in 
the Old Parliament Hall of the University of St. 
Andrews, and presided over by Sir James Irvine, 
principal and vice-chancellor of the University, the 
honorary degree of LL.D. was conferred, amongst 
others, upon Emeritus Professor Alexander McKenzie, 
professor of chemistry in University College, Dundee, 
from 1914 until 1938. In presenting him for the 
degree, Prof. John Read, the present occupier of the 
chair of chemistry at St. Andrews, said that McKenzie, 
when he was appointed to the chair of chemistry in 
University College, Dundee, in 1914, was already 
well known as a distinguished graduate of the 
University of St. Andrews, with a brilliant record of 
original research, begun with Purdie at St. Andrews, 
continued with Marckwald at Berlin, and extended 
independently in London and Birmingham. His 
later researches, together with those of his many 
collaborators, published during his twenty-four years 
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the managers elected Mr. Young a member of the 
Royal Institution, and at the general meeting on the 
same day Sir James Crichton-Browne, on behalf of 
the members, presented him with a silver rose bow! 
and a cheque as a mark of their appreciation of his 
long services. After his retirement, he was a frequent 
visitor to the library which had been under his care 
for so many years. Mr. Young compiled valuable 
bibliographies of the scientific work of Tyndall and 
Dewar, under both of whom he served. Afterwards, 
as librarian to the Duke of Bedford, Mr. Young was 
fortunate in finding a congenial and not too strenuous 
occupation for his leisure hours in the library at 
Woburn Abbey. 

Modest and retiring in disposition and of a genial 
nature, Mr. Young had a remarkable knowledge of 
the history and inner working of the Royal Institu- 
tion, which he loved and to which so many years of 
his life were devoted. 


WE regret to announce the following deaths : 


Dr. J. D. Comrie, lecturer in the history of medicine, 
University of Edinburgh, and president in 1927 and 
1930 of the Section of the History of Medicine of 
the British Medical Association, on October 2, aged 
sixty-four years. 

Prof. Harvey Cushing, For. Mem. R.S8., emeritus 
professor of neurology in Yale University, known for 
his work on the surgery of the brain, on October 7, 
aged seventy years. 

Dr. Heinrich Karny, formerly of the Botanical 
Garden, Buitenzorg, Java, an authority on the 
Orthoptera, on August 7. 

Prof. Charles Peabody, formerly curator of 
European archeology in the Peabody Museum, 
Harvard University, on August 17, aged seventy-one 
years. 


AND VIEWS 


at Dundee, are familiar to chemists all over the 
world ; for he was a skilful chemist and philosophic 
thinker of international renown, who has brought 
light into many of the dark places of stereochemistr) 
His pioneering researches with the Grignard reagent : 
his work on asymmetric synthesis and on the migra- 
tion of organic radicals; his isolation of optically 
active benzoin: these, and other achievements, are 
characterized by a subtle elegance and a rare com- 
bination of fastidiousness and delicacy. In attacking 
the refined secrets of the organic molecule, he discards 
the ponderous weapons of men of grosser mould for 
the light rapier of the “‘chymicall Artist”. By his 
brilliant and untiring investigations, McKenzie has 
brought renown to his university and his college; 
by his stimulating teaching he has inspired successive 
generations of his students ; by his wise counsel he has 
aided his colleagues of Court, Senatus, and Faculty; 
and by his gifts of sympathy, kindliness, and under- 
standing he has gained the esteem and affection of all. 
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Mojsisovics von Mojsvar (1839-1907) 

On October 18 occurs the centenary of the birth 
of the distinguished Austrian geologist and palzonto- 
logist Johann August Georg Edmund Mojsisovics von 
Mojsvar. The son of a surgeon, he studied law at 
Vienna, taking his doctor’s degree in 1864. Three years 
later he entered the Geological Institute with which 
he was connected until his retirement in 1900. From 
1892 until 1900 he was vice-director of the Institute. 
His first geological tours were taken in the Salz- 
kammergut with his famous teacher Suess. For 
more than thirty years he devoted much attention 
to the Austrian Trias and among his principal 
writings was his work entitled ““The Dolomite Reefs 
of South Tyrol” published in 1879. He was instru- 
mental in furthering the systematic collection of 
fossils from the Eastern Alps, and his own work on 
the Cephalopods, said von Zittel, “is an achievement 
of permanent value and general scientific interest’, 
conferring a boon on Alpine geology and zoological 
knowledge. For many years, with Melchior Neumayr 
(1845-90) he conducted the Beitrdge zur Paleontologie 
und Geologie Oecesterreich-Ungarus ; and he assisted 
in founding the Austrian and German Alpine Clubs. 
He died at Malinitz on October 2, 1907. 


William Morrant Baker (1839-1896) 

Mr. WretramM Morrant BAKER, a 
London surgeon of the pre-aseptic era, was born on 
October 20, 1839, at Andover, where he was educated 
at the Grammar School. He received his medical 
training first by serving as an apprentice to a local 
surgeon and later entered as a student at St. 
Bartholomew's Hospital, London. He obtained the 
qualification of M.R.C.S. in 1864, and became 
F.R.C.S. in 1867. Between the years 1862 and 1892 
he obtained a number of appointments at his hospital, 
including those of demonstrator of anatomy, lecturer 
n physiology, surgeon to the skin department, 
casualty surgeon, assistant surgeon and full surgeon. 
He was also surgeon to the Evelina Hospital for 
Children, examiner for the Royal College of Surgeons 
and of the Universities of London and Durham, and 
associate editor of Kirke’s ““Handbook of Physiology”’. 
He retired from the staff of St. Bartholomew’s 
Hospital in 1892. Under the term of “Baker’s cysts”’ 
his name is attached to hernial protrusions of the 
synovial membrane of a joint through an aperture 
in its fibrous capsule. He also invented a flexible 
tube of red rubber for tracheotomy which is named 
after him, 


prominent 


Animals during War-time 

THE importance of safeguarding animal life under 
war conditions has been fully realized by the Govern- 
ment and a useful and effective scheme has been 
worked out. The Home: Office has appointed a 
National Air Raids Precautions Animals Committee. 
In each district or danger zone, all the local veterinary 
surgeons and the animal clinics and depots of the 
local animal welfare societies are co-operating under 
regional organizers appointed by the Home Office. 
These regional organizers are usually qualified 
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veterinary surgeons. The Government A.R.P. Hand- 
book No. 12 dealing specially with animals has been 
widely circulated, and the People’s Dispensary for 
Sick Animals purchased 100,000 copies for free 
distribution to people who cannot afford them. 


In a circular just issued to its members, the 
Zoological Society of London directs attention to the 
““many grave problems” war conditions have brought 
to its collections, which include a serious drop in 
revenue. Drastic staff and general expenditure 
reductions have been made ; the aquarium has been 
closed owing to the danger of air-raids breaking the 
glass tanks, and the reptile and tortoise houses are 
being closed to avoid the expense of heating them. 
A beginning has been made in the destruction of 
animals, and substitute foodstuffs not required for 
national needs are being used for the nucleus collec- 
tion it is hoped to preserve. The North of England 
Zoological Society has so far withheld the destruction 
of its collection at Chester Zoo, and under an ‘adop- 
tion’ scheme has already had the cost of upkeep of 
many of its animals promised under weekly sub- 
scriptions, some for the duration of the war, from 
animal-lovers over a wide area. It has recently 
accepted a large donation of waterfowl and geese 
from Mr. 8. P. B. Freme, and a foreign bird collection. 
It has used its educational value by admitting 
thousands of evacuees free. Dudley Zoo has offered 
most of its animals for sale. 


National Rat Week 

Iw view of the serious depredations on food stocks 
by rats, the Ministry of Agriculture and Fisheries 
considers that the annual Rat Week should be held 
this year notwithstanding the war. The Week will 
begin on November 6, and the Minister asks everyone 
to make a special effort during the week to destroy 
any rats on their own lands and premises and to 
take all possible steps towards securing concerted 
action against these vermin. The Rats and Mice 
(Destruction) Act, 1919, places an obligation upon 
every occupier of ‘land’, which term includes buildings 
on or under land, to take steps to destroy rats and 
mice on the property which he occupies and to 
prevent such property from becoming infested. The 
Ministry’s Advisory Leaflet No. 49—‘‘The Destruc- 
tion of Rats and Mice” contains information and 
advice on methods for dealing with rats. A copy 
may be obtained free of charge from the Offices of 
the Ministry, 10 Whitehall Place, London, 8.W.1. 
Further information on the subject of rats is contained 
in Bulletin No. 30, ‘““Rats and How to Exterminate 
Them’’, copies of which are obtainable through any 
bookseller, or direct from H.M. Stationery Office, 
York House, Kingsway, London, W.C.2, price 6d. 
(7d. post paid). 


First Aid Posts and Workers 

A VERY useful ““Memorandum for the Guidance of 
Medical Officers and other Personne! at First Aid 
Posts’’ has been issued by the Ministry of Health 
(H.M. Stationery Office. 3d. net). The functions and 
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staffing of first aid posts, and the duties of first aid 
workers, are first dealt with, after which general 
directions are given for the use of dressings and 
treatment of injuries and burns. Injuries and their 
first aid treatment are then dealt with in detail of 
various regions of the body. Finally, some valuable 


hints are given for the treatment of patients who may 
be suffering from fright, fear or nervous shock. The 
appropriate opium dosage to be used for cleansing 
burns and scalds is given in an appendix. 


Psychiatry in the Punjab 

In his chairman’s address at the inaugural meeting 
of the Indian Division of the Royal Medico-Psycho- 
logical Association (J. Ment. Sci., 85, 381; 1939) 
Lieut.-Colonel C. J. Lodge Patch gives a striking 
account of the inhuman treatment of the insane in 
India which has persisted down to the present day. 
During the last hundred years, though there have 
been flashes of intelligence, interest and humanity in 
the ‘forties, ‘fifties and ‘sixties associated with the 
names of Honigberger, Smith and De Renzy, there 
have been frequent returns to a state of almost 
primeval darkness. On his appointment as medical 
superintendent of the Punjab Mental Hospital in 
1922, Colonel Patch found a deplorable state of 
affairs. Nearly all the male patients were allowed 
to go about stark naked, handcuffs and fetters were 
applied on little or no provocation, and the patients 
were living in a reign of terror. His first act was to 
collect two hundredweight of handcuffs and send 
them in a bullock cart to the central jail. His next 
was to dismiss a swarm of undesirable attendants, 
and then to remove the bolts and bars which gave 
the hospital the aspect of a prison. Within the last 
few months a new hospital has been built to Colonel 
Patch’s designs on modern lines and not containing 
a single bar, grill or grating. Throughout the whole 
of India, abuses in the treatment of the insane still 
exist, as is shown by the fact that Colonel Patch has 
admitted to his hospital hundreds of patients with 
sears of beatings, blisterings, bleedings and other 
brutalities administered to drive out the devil 
supposed to have taken possession of the madman’s 
mind, There is therefore much that can be done in 
India by spreading knowledge of the nature, prophy- 
laxis and treatment of insanity. 


Dust and Disease 

In his inaugural thesis (Thése de Paris, No. 522; 
1939), Dr. André Assémat remarks that the inhalation 
of dust is the cause of various lesions in the respiratory 
that the gravity of the pulmonary 
involvement is mainly due to its effect on the general 
He adopts Teleky’s classification of the 
modes of action of dust in the following eight groups : 
(1) A mierochemical action giving rise to charac- 
teristic lesions, especially in the case of silicosis and 
asbestosis. (2) An action which does not produce any 
changes in the lung until after intense and prolonged 
inhalation, as in the case of coal and non-siliceous 
mineral dust. (3) An action affecting the respiratory 
tract rather than the lung, as in the case of coarse 


system, but 


condition. 
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wood dust, textiles and cereals. (4) A carcinogenic 
action caused by the dust of chromates, nickel and 
radioactive substances. (5) A sensitizing or allergic 
action. (6) A chemical action favouring the develop. 
ment of inflammatory processes. (7) An infective 
action when the dust is associated with micro- 
organisms and fungi, etc. (8) An intoxication of the 
system, as in the case of manganese. Apart from its 
own action, dust may be an aggravating factor in the 
course of lung disease. The tuberculosis problem is 
closely connected with that of pneumoconiosis, and 
especially silicosis, which always aggravates the 
prognosis. Occupational diseases due to dust repre- 
sent an important cause of temporary or permanent 
incapacity for work and therefore have a bad effect on 
the general activity of a country. Before studying 
the means of repairing the damage done by certain 
forms of dust, it is important to secure the prevention 
of these diseases by the use of all the methods 
capable of protecting the worker, such as interception 
of the dust at its source, ventilation and the wearing 
of masks. The medical officer should play an im- 
portant part in the engagement of workers and 
should reject any who suffer from pulmonary disease, 
especially tuberculosis, as well as those with a 
defective naso-pharynx. After enrolment, the workers 
should undergo periodical examination, and skiagrams 
should be taken and kept for future reference. 


Destruction of Rabbits 


In days of war, our stock of wild rabbits has value 
as a food-supply, but the experience of the War of 
1914-18 was that the absence of game-keepers and 
rabbit-trappers permitted an excessive increase ; and 
their food value did not balance the damage to 
crops they did. Accordingly, in 1917 it was found 
necessary to legislate for the prevention of damage 
by rabbits, the emergency legislation being repealed 
in 1921. The experience of the last war is likely to be 
repeated in the present conflict, but now the situation 
is more favourable from the nation’s point of view, 
since there has been on the statute book since July 
of this year a Prevention of Damage by Rabbits Act, 
which offers facilities for dealing with the rabbit pest 


For the successful carrying out of the obligations of 


the Act, the Universities Federation for Animal 
Welfare has published a revised and enlarged edition 
of its “Instructions for Dealing with Rabbits’. This 
20-page pamphlet gives much information about 
rabbit-proof fencing, fumigation, long-netting, ferret- 
ing, shooting, catching with dazzle-light (an imprac- 
ticable method under ‘black-out’ conditions), catching 
in enclosures, and it naturally omits reference to the 
less humane method of the steel-trap against which 
the Federation has waged constant warfare. ‘he 
pamphlet is a handy and reliable guide to methods 
of keeping down rabbits, and its value is increased 
by the inclusion of the text and a brief explanation of 
the provisions of the new Act. Single copies of the 
pamphlet may be had free on enclosing a stamped 
and addressed quarto envelope to UFAW, Gordon 
House, 29 Gordon Square, London, W.C.1, or larger 
quantities will be supplied at cost price (3d. each). 
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Tuberculosis in Cyprus 

Tue final report on investigations on tuberculosis 
in Cyprus, conducted by Dr. N. D. Bardswell for the 
National Association for the Prevention of Tuber- 
culosis, has been issued (T'ubercle, 20, 97, 165 ; 1939). 
An intensive study of the disease in the Larnaca 
district indicates that actually the incidence of 
pulmonary tuberculosis is low, 140 cases in @ popula- 
tion of 42,000, with an average death-rate of 0-69 
per 1,000 population. There is little non-pulmonary, 
and no bovine, tuberculosis, and the disease in dis- 
tribution is sporadic and largely familial. These 
figures fall far short of estimates by the Cyprus 
authorities prior to the National Association’s 
mission. The Cypriot has a high resistance to the 
disease, which appears to be transmitted te an 
unusual degree from one individual to another. This 
is dependent upon the national habits; families 
almost invariably live and sleep in one room, and, in 
winter, houses are always completely closed at night. 
The standard of living of the people is low and 
poverty almost universal, though the nutrition of 
the people appears to be adequate. Tuberculosis in 
the Larnaca district and in Cyprus generally, though 
low in incidence and benign in type, is difficult to 
control owing to the general conditions existing in 
the island. The most effective measures would be 
the establishment of dispensaries in various parts of 
the island, and of a small sanatorium for education 
and treatment of the more favourable cases. A com- 
prehensive tuberculosis scheme on these lines is in 
process of organization. 


The Government Laboratory 


EPORTING on the work of the Government 
Laboratory for the year ending March 31, 1939, the 
Government Chemist, Dr. J. J. Fox, surveys the 
scientific work which is carried on at the laboratory 
in Clement’s Inn Passage, at the Custom House, 
London, at the chemical stations at certain seaports, 
at the Geological Survey Museum, at the Office of 
Works Stores, and at the War Office Supply Reserve 
Depot, Deptford. Substantially more than half a 
million examples were dealt with, although the 
number was about seven thousand less than in the 
preceding year. As is well known, these samples are 
drawn from an extremely wide range of products ; 
foodstuffs and medicinal substances are tested for 
purity and for conformity with specification, 
beverages, oils, ete., are assessed for duty, metals, 
coal, rubber, cement and many other materials 
purchased by Government Departments are sub- 
mitted to examination, and expert assistance is 
rendered in the detection of fraud. In addition, the 
Government Laboratory makes a very substantial 
lirect addition to chemical science as a result of the 
many investigations which its normal work neces- 
Sitates, of its participation in international oceanic 
research, of the pure research work which is con- 
Sstantly in hand, and of the personal contributions 
of members of the staff to the deliberations of 
various councils and committees which deal with 
Scientific and industrial problems. 
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Farm Electrification 

THE recent trends in research and development 
which characterize farming to-day are discussed in 
an article contributed to the Electrical Review of 
September 15 by A. G. H. Dent. The types of 
farming in Great Britain are now very varied ; there 
are few large fields of wheat and barley; but the 
average farm produces dairy produce, poultry, 
market gardening and livestock and a certain amount 
of grain for consumption by the livestock. The 
electrical authorities giving a supply to some areas 
have little difficulty in showing farmers that they 
can get an economic return by using electricity, but 
in other areas the problem is a difficult one. The 
cost of giving facilities to a farm at some distance 
from the supply may be high, and there may be 
little evidence of an annual return which would 
justify the authorities in giving these facilities. 
Notwithstanding drawbacks, the development of 
rural electrical supply in Great Britain has reached 
& position comparable with that in any other country. 
We are glad that the British Electrical and Allied 
Industries Research Association is now examining 
the standardization problem of supply to isolated 
farms and is putting into action schemes of experi- 
ment and research applied to various farm processes. 
These schemes cover both agricultural and _ horti- 
cultural experimental work. The plans of research 
are both technical and economic in character. They 
aim at establishing the best and most practical 
technique of doing a farming operation, the most 
suitable apparatus for the job and the proper method 
of application. On the economic side, the aim is to 
find the exact cost of the electrical method in com- 
parison with other methods and to find out what 
modifications of practice are desirable to obtain 
the maximum efficiency from the electrical 
method. 


Science and Fruit Growing 

Recent issues of the American Fruit Grower 
contain several brief announcements of successful 
applications of science to the fruit-growing industry. 
The issue for May describes the use of solidified 
carbon dioxide in addition to the usual wet ice for 
the cooling of strawberries during transit from 
Louisiana to New York. The new method saves 
25-40 per cent in refrigeration costs, and has the 
additional advantage that the gas resulting from 
evaporation enhances the keeping quality of the 
fruit. Prof. M. A. Blake of the New Jersey Experi- 
ment Station shows, in the same issue, that stout 
vegetative growth of the apple shoot is more to be 
desired for fruit bud production than long slender 
shoots. The formation of such buds depends upon 
the presence in the wood of more starch and sugars 
than are utilized in growth and respiration. This 
excess cannot be stored while succulent or rapid 
growth continues, but only after growth in length is 
arrested. R. J. Cohen, in another direction, has used 
the oil from grapefruit seeds as a mordant in textile 
dyeing, whilst Dr. W. M. Neal has tested the residue 
from such seeds as a possible food for livestock. The 





664 


July number contains a brief account of the investi- 
gations of Dr. E. N. Cory of Maryland into the insect 
pests of chestnut, hazel nut and walnut trees. A 
new departure in control practice lies in the use of 
synthetic cryolite and barium fluosilicate, applied as 
& spray or dust against the walnut husk maggot. A 
fascinating study of codling moth damage has been 
made by John A. Callenbach of Wisconsin University. 
He found that such injury was greatest near dusty 
roads. Dust upon the fruit prevented the proper 
covering of spray fluids, and it has been shown that 
roads can be rendered dustless by the use of calcium 
chloride spread upon the surface. 


Check-Lists of Forest Trees in Ceylon 


Tue Imperial Forestry Institute at Oxford has 
been issuing a series of check-lists of the forest trees 
and shrubs of the British Empire, under the editor- 
ship of Dr. J. Burtt Davy and Mr. A. C. Hoyle. The 
fourth of the entitled “Draft of First 
Description Check-List for Ceylon’’. These mono- 
graphs are chiefly designed for the use of forest 
officers. So far, although there has been a forestry 
department in Ceylon for more than half a century, 
all the forest officer has had to consult is Trimen’s 
“Handbook of the Flora of Ceylon’’, consisting of six 
large tomes, published some thirty-five years ago, 
with a supplement by Alaton issued in 1931. The 
Check-List in question has been compiled from 
published records and herbarium material. Some 
832 species of trees and shrubs are included. In 
addition, a list of exotic conifers introduced into 
comprising twenty-five species (genera, 
Callitris, Cupressus, Juniperus, Widdringtonia, Abies, 
Picea, Pinus, Pseudotsuga, Sequoia, Taxodium, 
Tsuga), is included in an appendix. There is also an 
indispensable list of vernacular names. 
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Science Progress 


Tue editors and (Messrs. Edward 
‘rnold and Co.) of Science Progress, founded by Sir 
Ronald Ross in 1907, announce with regret that the 
October number will be the last to appear for the 
present. The purpose of this well-known quarterly 
review is to record recent advances in pure science 
and to publish articles by those who have played a 
leading part in such work; as research of this kind 
is bound to be seriously diminished in war-time, it 
has been reluctantly decided to suspend publication 
until conditions are more favourable. 


publishers 


The Faraday Society 

THe Faraday Society will continue its normal 
activities so far as possible during the war. Roughly 
60 per cent of the members are normally resident in 
the United Kingdom, and 40 per cent overseas, 
including 8 per cent resident in German territories. 
The Society's services to its members consist mainly 
in the regular publication of the Transactions and 
in the provision twice yearly of meetings of such 
that it is worth while coming from 
the world to attend. This latter 
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activity must obviously be suspended for the time 
being, but it may be possible to organize ‘general 
discussion’ in writing, and to publish the final 
record. The papers which were to have been dis 
cussed in Cambridge during September 25-27 will 
be published early in 1940, and it can then be seen 
whether a written ‘discussion’ is pratticable and 
useful. The Transactions will appear regularly every 
month and the policy of publishing all papers a 
soon as they have been refereed and accepted will 
be continued. It is hoped, moreover, that the flow 
of papers from overseas will continue to increase. Ii 
should be emphasized that, though the T'ransactions 
are printed in English, the Society will, if desired, 
bear the cost of translating any accepted paper whic! 
may be written in another language. The 
arrangements for exchange of membership wit! 
the Electrochemical Society, the Nederlandsche 
Chemische Vereeniging and the Société de Chimie 
Physique will be continued for 1940. 


usual 


Institution of Electrical Engineers 


It has been decided by the Council that as many 
as possible of the activities of the Institution of 
Electrical Engineers should be carried on during the 
period of the war in the same way as hitherto, and 
that the library and headquarters of the Institution 
should remain for the time being in the present 
building at Savoy Place, W.C.2. All meetings that 
were to have been held in London for the reading 
and discussion of papers have been cancelled. Most 
of the local centres have also suspended their pro- 
grammes. As an alternative to meetings, a complete 
list of the papers that were to have been read will 
be issued to members at the end of October, and 
advance copies can be obtained on application to the 
Secretary. Copies of the presidential address, which 
was to have been delivered by Mr. Johnstone Wright 
at the opening meeting in London on October 26, 
will be circulated. As already announced, the 
associate membership examination arranged for 
November next will take place, and it is hoped that 
it will be found practicable to continue to hold this 
examination at the usual intervals in future. 


The Linnean Society 

THe Linnean Society of London has decided to 
carry on its functions at Burlington House, Lon 
don, during the war, so far as is possible. The 
rooms of the Society will be open from 10 a.m. unt! 
half an hour before sunset. Three meetings have 
been arranged to be held before Christmas, 0” 
October 26, November 9 and 23, beginning at 2.3 
p.m. The Council of the Society is particulasl 
anxious that the rooms of the Society shall be 
maintained as a central meeting place for biologists 
for the purpose of both formal and informal dis- 
cussions. 


British Psychological Society 

Tue work of the British Psychological Society 
being carried on at 20 West Avenue, Hendon, 
London, N.W.4, where correspondence and inquiries 





ne nt) ae ed 


Tou. 144 


* the time 
ie ‘general 
the final 
been dis 
25-27 will 
m be seer 
cable and 
arly every 
papers as 
apted will 
| the flow 
rease. Ii 
mnsactions 
f desired, 
per whicl 
‘he usual 
hip wit! 
rlandsche 
e Chimie 


as many 
ution of 
ring the 
orto, and 
stitution 
present 
ngs that 
reading 
d. Most 
\eir pro- 
-omplete 
ead will 
er, and 
n to the 
3, which 
Wright 
yber 26, 
ed, the 
red for 
ed that 
old this 


ided to 
8, Lon 
>». The 
nh. until 
is have 
as. on 
at 2.30 
cularly 
all be 
logists 
al dis 


wety & 
pndon, 
quiries 


No. 3650, OcT. 14, 1939 


should at present be sent. Meetings of the Society 
have been suspended, but it is hoped to hold the 
annual general meeting on December 9, at 2 p.m. 


Imperial College of Science and Technology 


Tue following Departments of the Imperial 
College of Science and Technology will reopen on 
October 17 for the categories of students mentioned : 
Engineering, Mathematics, Physics (second and third 
years and postgraduates); Chemical Engineering, 
Geology and Oil Technology (third and fourth years 
and postgraduates) ; Mining, Mining Geology and Oil 
Technology (second year). In addition, the Chemistry 
Department will open on October 24 for second and 
third year and postgraduate students, and. it is hoped 
that the postgraduate course in aeronautics may be 
reopened at an early date. The third and fourth year 
mining and mining geology students are at Camborne, 
and the third and fourth year metallurgy students at 
Swansea. Such students of biology as can be accom- 
modated will assemble at the College Biological Field 
Station at Slough. It has not been found possible to 
continue the first year work leading to the Inter- 
mediate B.Sc. and B.Sc.(Eng.). 


Colonial Service: Recent Appointments 

Tue following appointments and promotions have 
recently been made in the Colonial Service: P. A. 
Gething, agricultural officer, Nigeria; R. Smith, 
superintendent of agriculture, Gold Coast; W. S. 
Biggar, veterinary officer, Northern Rhodesia ; J. B. 
Randall, veterinary officer, Uganda; J. I. Taytor, 
veterinary officer, Northern Rhodesia ; D. G. White, 
veterinary officer, Tanganyika Territory; W. L. 
Ricketts, personal assistant to the Director of 
Agriculture and Fisheries, Palestine; G. Griffith, 
(Chemist, Agricultural Department, Uganda), chemist 
soils), Agricultural Department, Straits Settlements 
and Federated Malay States ; U. J. Moffat (agricul- 
tural officer), senior agricultural officer, Northern 
Rhodesia; T. G. Strangeways (superintendent of 
agriculture, Gold Coast), agricultural officer, Northern 
Rhodesia; C. B. Bisset (field geologist), senior 
geologist, Uganda; A. E. P. Kershaw (senior in- 
spector of mines), chief inspector of mines, Federated 
Malay States; E. B. Thomas (inspector of mines, 
Nigeria), inspector of mines, Federated Malay States ; 
R. H. C. Higgins (veterinary officer), senior veterinary 
officer, Tanganyika Territory; W. Allan (entomo- 
logist), assistant director and entomologist, Agricul- 
tural Department, Northern Rhodesia; W. A. 
Macky (formerly meteorological officer, Malaya), 
meteorologist, Bermuda. 


Announcements 

Lorp Stamp, chairman of the London Midland 
and Scottish Railway, and president in 1936 of the 
British Association, has been appointed adviser on 
économie co-ordination to a committee of Ministers, 
under the chairmanship of the Chancellor of the 
Exchequer, dealing with the co-ordination of depart- 
ments in relation to economic and financial policy. 
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Srmr Frank Situ, formerly secretary of the 
Department of Scientific and Industrial Research, 
has been appointed director, and Mr. R. 8. Whipple, 
chairman of the board of directors of the Cambridge 
Instrument Company, Ltd., deputy director, of 
production of scientific instruments, Ministry of 
Supply. 


Sir Joseph Barcroft, Sir Harold B. Hartley and 
Sir Frank E. Smith have been appointed members 
of the Advisory Council to the Committee of the 
Privy Council for Scientific and Industrial Research. 
The Right Hon. Lord Cadman and Sir James Jeans 
have retired from the Council on completion of their 
terms of office. 


On account of prevailing war conditions, the 
Council of the Zoological Society of London has 
decided for the present to discontinue the fortnightly 
scientific meetings. 


Dr. JosEerH RicNey D’Aunoy, dean and professor 
of pathology, Louisiana State University Medical 
Centre, New Orleans, has been decorated with the 
Order of Commendatore of the Crown of Italy in 
recognition of his achievements in the fields of 
medical research and education. 


On the recent occasion of the celebration of the 
Mikado’s birthday the Empress of Japan gave half 
a million yen for the foundation of a campaign 
against tuberculosis. 


Tue following awards of the North-East Coast 
Institution of Engineers and Shipbuilders have 
recently been made: Institution Shipbuilding and 
Engineering Gold Medals to Dr. T. W. F. Brown, 
of Messrs. R. and W. Hawthorn, Leslie and Co., Ltd., 
for a paper entitled ‘‘Vibration Problems from the 
Marine Engineering Point of View’’ (Engineering 
Medal); Mr. Arnold Emerson, of the William 
Froude Laboratory, National Physical Laboratory, 
for a paper entitled “Special Trials of the Beacon 
Grange: the Effect of Steering on Propulsion” 
(Shipbuilding Medal) ; M. C. James Memorial Medal 
to Dr. 8. F. Dorey, chief engineer surveyor of Lloyd’s 
Register of Shipping, for a paper entitled, “Strength 
of Marine Engine Shafting’; R. L. Weighton 
Memorial Medal to Johan Boele, student at King’s 
College, Newcastle-upon-Tyne ; Institution Scholar- 
ship for 1939 (value £100) to William Taylor Atkinson, 
apprentice of Messrs. Richardsons, Westgarth and 
Co., Ltd., Hartlepool; George Mitchell Harroway 
Scholarship for 1939 (value £100), to James Dawson, 
apprentice of Messrs. Smith’s Dock Co., Ltd., South 
Bank on Tees. 


Erratum. In Nature, October 7, p. 635, col. 2, 
second line of legend to the graph, for “1 mol. of 
0-1 M sugar or ester solution’’ read “1 ml. of 0-1 M 
sugar or ester solution”’. 
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THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
Ti ey cannot undertake to return, or to correspond with the writers of, rejected manuscripts 





intended for this or any other part of NaTuRE. 


No notice is taken of anonymous communications. 


NOTES ON POINTS IN SOME OF THIS WEEK’S LETTERS APPEAR ON P. 674. 


CORRESPONDENTS ARE INVITED TO 


Evaporation of Built-up Molecular Films 


Evaporation of built-up molecular films opens 
up & promising field of research, and we have applied 
it successfully in the following cases : 

(1) Determination of condensation coefficients. The 
accurately known area', and state of molecular 
orientation* of the surface are of great advantage, 
whilst the evaporation may be readily followed by 
watching the change in colour. So far we have 
carried out determinations with films of stearic and 
arachidic acids deposited on stainless steel slides in 
the usual manner from a trough adjusted to pH 3 by 
means of acetic acid (no metallic ions present). The 
films are submitted to high vacuum in a glass tube 
‘oven’ maintained at the required temperature, 
closed at one end and terminating at the other in an 
orifice opening into a space immediately connected 
to the pump, and with a surface cooled by solid 
carbon dioxide about 5 mm. distant from the orifice. 
Two films composed of the same number of layers, 
with areas S, and S,, are evaporated together in 
ovens with different orifice areas A, and A, respec- 
tively. The times ¢, and ¢, required for the complete 
evaporation of the two films are observed. 

Let v be number of molecules evaporating from a 
slide per cm.* per sec. into high vacuum (‘ideal 
evaporation’); N be number of molecules per cm.* 

N, 
V2xMRT 
N, is Avogadro’s Number, M is the molecular weight 
and R and 7 have their usual meanings ; « is the con- 
densation coefficient, that is, the fraction of the 
molecules impinging on the film from the vapour 
phase which condense ; n, and n, are the number of 


forming a complete monolayer; u where 


layers disappearing per sec. ; and p, and p, are the 
vapour pressures of fatty acid in the ovens. 

Now the first film evaporates at a rate S,v but 
receives molecules by condensation at a rate S,aup,, 


so that the net rate of evaporation is S,(v—app,) 
molecules per sec. This rate is also measured by 
the reduction in the thickness of the film, and is 
S,n,N molecules per sec. When a steady state is 
reached, the number of molecules evaporating per 
sec. from the film is equal to the number escaping 
through the orifice in the same time, that is, 1A,p,. 
Thus 

S,(v- 


aup,) = Syn,N = uAyp,; 


and similarly 
S,(v — app.) = Syn,N UA spy. 
ny, — My, , 

Sn,/A, — S,n,/Ay’ 
an 1/t, va 1/t, 
ise S,/Ads = S,/Aity 
Thus « can be obtained without a determination of 
the saturated vapour pressure—an advantage since 
this is of the order of 10-* mm. 


Hence « 











ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Preliminary results show that the values of « for 
stearic and arachidic acids are both equal to 
0-01 + 0-004. This figure is small, but not improbably 
so. Alty and Mackay*.‘ obtained 0-17 for camphor 
and 0-036 for water. Moreover, the most significant 
factor in producing low a-values is probably the 
steric or orientation effect (Volmer‘), and this is 
certainly of particular importance in the case of 
fatty acids, consisting as they do of a polar head 
which must fit into a predetermined place in the 
lattice, and a very long chain. 
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It is hoped to extend these measurements to other 
fatty acids and also to other suitable volatile sub- 
stances. It should then be possible to throw further 
light on the correlation between a-values and mole- 
cular structure, already tentatively discussed by 
some authors (Alty*, Volmer'‘). 

(2) Determination of the free acid content of built-up 
soap films. The mixed film is subjected to high 
vacuum in the oven described above, when the free 
acid vaporizes and the neutral soap remains. ‘The 
colour of the film changes owing to the fall in re- 
fractive index, and from the values of the initial and 
final apparent thicknesses, measured by comparison 
with a standard step-gauge, the proportions of neutral 
soap and free fatty acid in the original film can be 
calculated. Results for barium stearate deposited 
on stainless steel slides from troughs containing 
2 x 10* M sodium bicarbonate, 6 x 10-* M barium 
chloride, and adjusted to the required pH by the 
addition of ammonium_hydroxide or acetic acid, are 
given in the accompanying graph. Our values differ 
somewhat from those obtained by Langmuir and 
Schaefer* for the composition of barium soap films 
on the trough surface—that is, before deposition— 
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being in fact closer to their values for calcium soaps. 
The difference may be due to the adsorption of Na* 
ions; this was suggested by Langmuir and Schaefer 
to account for the difference between their own 
values for barium and calcium respectively. Measure- 
ments are in progress for ‘soaps’ composed of various 
other metallic and higher fatty acid ions. 

Built-up films of volatile substances should also 
prove useful in molecular ray technique : the rate of 
effusion can be observed directly by matching the 
change in colour of the film within the transparent 
oven as already described. 

8S. J. Greece 
University College, E. E. Wippowsoy. 
Hull. 
August 29. 

Bikerman, Proce. Roy. Soe., A, 170, 135 (1939). 

‘Clark, Sterrett and Leppla, J. Amer. Chem. Soc., 57, 330 (1935). 
‘Alty and Mackay, Proc. Roy. Soc., A, 149, 104 (1935). 
‘Alty, Proce. Roy. Soe., A, 161, 68 (1937). 

Volmer, ““Kinetik der Phasenbildung’’, 29 (1939). 

‘Langmuir and Schaefer, J. Amer. Chem. Soc., 58, 285 (1936). 


Large Anisotropy of the Electrical Conductivity of 
Graphite 

GRAPHITE is @ hexagonal crystal with a perfect 
basal cleavage. The carbon atoms in it are arranged 
in layers parallel to the basal plane, the atoms in 
each layer forming a regular hexagonal net-work'. 
The distance between adjacent layers is 3-4 A., which 
is much larger than the distance between adjacent 
atoms in the same layer, namely, 1-42 A. The 
crystal exhibits some remarkable magnetic properties. 
Whereas its susceptibility along directions in the 
basal plane is about —0-5 10-* per gm., which is 
nearly that of diamond, the susceptibility along the 
normal to the plane is more than forty times greater, 
being equal to —22 x 10-* per gm. at room tem- 
perature?. The abnormal diamagnetism along the 
latter direction shows a striking temperature de- 
pendence®, and is structure-sensitive?*. 

Associated with the abnormal diamagnetism along 
the normal to the basal plane, we should naturally 
expect a much larger electrical conductivity in the 
basal plane than along the normal to the plane. On 
examining the available literature, we find that 
conductivity measurements on single crystals of 
graphite have been made along directions in the 
basal plane only*. We have therefore made measure- 
ments both along these directions and along the 
normal to the basal plane, using some well-developed 
single crystals from Ceylon. We find that the con- 
ductivity in the basal plane is at least ten thousand 
times larger than that along the normal to the plane. 
Whereas the specific resistance in the basal plane is 
of the order of 1C-* ohm-cm., the specific resistance 
along the normal to the plane is 2-3 ohm-cm. 

K. 8S. KRISHNAN. 
N. GANGULI. 
Indian Association for the 
Cultivation of Science, 
Calcutta. 
Sept. 1 

Bernal, Proe. Roy. Soc., A, 106, 749 (1924). 
ac NATURE, 133, 174 (1934); Ganguli, Phil. Mag., 21, 355 

* Kris yd Ganguli, NATURE, 139, 155 (1937); Z. Krist., A, 100, 

‘Koenigsberger and Weiss, Ann. Phys., 35, 1 (1911); Roberts, Ann. 

a . 40, 455 (1913): Ryschkewitsch, Z. Elektrochem., 29, 474 
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Life-time of the Mesotron 


In a recent note’, Prof. P. M. S. Blackett seeks to 
link quantitatively the observed life-time of the 
mesotron to other constants of Nature. I should 
like to propose what seems to me a simple and 
direct deduction of this quantity by relating it to 
the theory of the nature of the mesotron which I 
recently advanced’. 

This theory suggests that a heavy electron may be 
thought of as a quasi-stable state of an ordinary 
electron moving at a speed such as to enable it to 
fulfil a simple resonance condition with an atomic 
nucleus near which it chances to pass. Thus the 
‘birth’ of a mesotron is connected with the approach 
of a moving electron to within a distance a of a 
nucleus, where a ~ e*/m,c? represents the range of 
nuclear forces. 

It is natural to assume that, in addition, the 
annihilation of such a particle may be conditioned by 
close approach to a nucleus. The mean free path of 
a very fast electron moving among the nuclei of gas 
atoms is given by an expression of the form 

1 
ma*’ 
where n is the number of atoms per unit volume and 
a has the value given above. Then the life-time of a 
mesotron moving with essentially the velocity of light 
will be 


(1) 


tL m,*c* 
te . = (2) 
c THe 
Substitution of numerical values, using for n the 
number of atoms Bg unit volume in air, leads to 
Tt = 2°48 x 10° in remarkable agreement with 
the experimental mc of about 2-5 x 10-* sec. 
Speculations as to the fate of the excess energy 
(mass) of the mesotron upon its annihilation must be 
reserved until more extensive experimental informa- 
tion is available. 
Central College, 
Chicago. 
Sept. 2. 


* NATURE, 144, 30 (1939). 
* Phys. Rev., 53, 606 (1938). 


Ira M. FREEMAN. 


Dipole Moment and Alkyl Chain Length 


Baker and Groves! have recently determined 
accurate values for the dipole moments of toluene, 
ethyl benzene, isopropyl benzene, and tertiary butyl 
benzene, by the gas temperature method. 

Baker has also pointed out* that the observed 
sequence of dipole moments is represented by a graph 
of exponential form (u being plotted as ordinates 
against arbitrary equal abscissa increments). 

Werner*® has expressed the moments of a homo 
logous series C,H,» 4,CN by means of an exponential 
series, but no relation exists between dipole moment 
and side-chain length as a homologous aromatic 
series is ascended. It is now found that if» is plotted 
against 1/r*, where r is the distance between the 
carbon of the ring and the terminal carbon atom (H in 
the case of benzene) for C,H,, C,H,CH, and 
C,H;.C,H,, a straight line results : 

r(A.) 1/r* 

C,H, 1-06 0-890 

C,H,CH, 1-54 0-422 

C,H,C,H, 2-53 0-156 

C.H,C,H, 3-95 0-064 
Limiting value, » = 0-69 D, 





668 


Extrapolation of this line (see diagram) predicts a 
limiting value for the dipole moments of the series of 
0-69, in good agreement with 0-70 D found by Baker 
and Groves (loc. cit.) for tertiary butyl benzene. 
Assuming also that u for n-propyl benzene is reason- 
ably the same as that found for iso-propyl benzene, 















































mean square value for r 
c,* {n + 2(n—1) cos 6 + 


and calculating the root 
using Eyring’s formula‘, r? 
2 (n — 2) cos*0 . . . . + 2 cos*'6}, where c, is 
the distance between consecutive carbon atoms 
and 6 71°, the figure shows that conformity to 
the relation results. 
H. O. JENKINS. 

35 Grand Avenue, 

Ely, Cardiff. 

August 29. 

' Baker and Groves, J. Chem. Soc., 1144 (1939) 
* Baker, J. Chem. Soc., 1150 (1939). 
* Werner, Z. phys. Chem., B, 4, 371 (1929) 
* Phys. Rev., (2) 3, 746 (1932). 


Removal of Fluorine from Potable Waters 


FLUORINE as the etiological factor in the pro- 
duction of a destructive hypoplasia of human 
dentition, known as mottled enamel, was established 
beyond doubt by Smith e¢ al. This resulted in a 
universal recognition of fluorine toxicosis as a public 
health problem. Numerous methods whereby the 
soluble fluorine fraction of natural waters can be 
reduced to a safe level are encountered in the 
literature. The majority of these methods, however, 
are costly and impracticable. Several workers 
reported the value of tri-calcium phosphate as a 
defiuorinizing agent. The solute fluorides are either 
absorbed or thrown out of solution as the fluo- 
apatite. However, the use of various types of tri- 
calcium phosphate in filter beds in conjunction with 
waters of high salt content results in a rapid im- 
pregnation and inactivation of the active principle. 
The result is that a continual check on the fluorine 
content of the effluent water is imperative. 

I have observed that in the determination of 
the titratable acidity of aqueous solutions of 
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superphosphate, the soluble fluorine fraction suffers , 
reduction. MacIntire and Hammond stressed the pos. 
sibility of exploiting commercial superphosphates as 4 
source of calcium phosphate to effect the removal of 
fluorides from natural waters. This method will, 
however, result in a marked increase in the fluorine 
content of the water before treatment and a ver 
high subsequent sulphate content of the treated 
water. 

It has been shown in this laboratory that there js 
a marked reduction in the solubility of both the 
sulphate and fluoride compounds present in super 
phosphate at very high aqueous concentrations. 

By simply introducing a small volume of the 
highly concentrated solution into a fluoride-con. 
taminated water and precipitating tricalcium phos. 
phate in a flocculent state in the medium by the 
addition of lime, the resultant treated water will 
contain a mere fraction of one part per million of 
fluorine while the sulphate in solution amounts to a 
trace. In practice this method of removing fluorine 
is inexpensive and simple, and gives reliable results. 


P. K. vAN DER MERWE. 
Onderstepoort, 
South Africa. 
Aug. 24. 


Myosine and Adenosinetriphosphatase 


ORDINARY aqueous or potassium chloride extracts 
of muscle exhibit but a slight capacity to mineralize 
adenosinetriphosphate. Even this slight liberation 
of phosphate is mainly due, not to direct hydrolysis 
of adenosinetriphosphate, but to a process of second. 
ary, indirect mineralization, accompanying the trans 
fer of phosphate from the adenylic system to creatine, 
the corresponding enzymes (for which the name 
‘phosphopherases’ is suggested) being readily soluble. 

In contrast to this lack of adenosinetriphosphatase 
in the soluble fraction, a high adenosinetriphosphatase 
activity is associated with the water-insoluble proteins 
of muscle. This enzymatic activity is easily brought 
into solution by all the buffer and concentrated salt 
solutions usually employed for the extraction of 
myosine. On precipitation of myosine from such 
extracts, the adenosinetriphosphatase activity ' 
always found in the myosine fraction, whichever 
mode of precipitation be used: dialysis, dilution, 
cautious acidification, salting out. On repeated 
reprecipitations of myosine, the activity per mgm 
nitrogen attains a fairly constant level, unless de- 
naturation of myosine takes place. Under th 
conditions of our experiments (optimal conditions 
have not been determined) the activity of myosine 
preparations ranged in different experiments from 
350 to 600 microgram phosphorus liberated per mgm. 
nitrogen in 5 min. at 37°. Expressed as 


Qp ( _ _vem. P/31_ x 22-4 ). 


mgm. N x 6-25 x hour 
this gives values of 500-850. 

Acidification to pH below 4, which is known to 
bring about the denaturation of myosine', rapidly 
destroys the adenosinetriphosphatase activity. Most 
remarkable is the extreme thermolability of the 
adenosinetriphosphatase of muscle: the enzymatic 
activity shown by myosine solutions is completely lost 
after 10 min. exposure to 37°. This corresponds with 
the well-known thermolability of myosine*. In respect 
of its high thermolability adenosinetriphosphata® 
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resembles the protein of the yellow enzyme, 
which when separated from its prosthetic group 
ig also rapidly inactivated at 38° (Theorell*). 
Evidently in the intact tissue of the warm-blooded 
animal (all experiments were performed on rabbit 
muscles), some conditions must exist which stabilize 
the myosine against the action of temperature. A 
marked stabilizing effect on the adenosinetriphos- 
phatase activity seems to be produced by the adenylic 
nucleotide itself. As can be seen from the accompany- 
ing graph, in the presence of adenosinetriphosphate 
the liberation of phosphate proceeds at 37° over a 
considerable period (Curves I, Ia and Ib), whereas 
the same myosine solution warmed alone to 37° for 
\0-15 min. shows on subsequent addition of adenosine- 
triphosphate an insignificant or no mineralization 
whatever. 


N 


P/ mem. protein 
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Crude buffer extracts accomplish a quantitative 
hydrolysis of the labile phosphate groups of 
adenosinetriphosphate ; myosine, reprecipitated three 
times, liberates but 50 per cent of the theoretical 
amount of phosphorus (see figure). It acts as true 
adenosine-tri-phosphatase and yields adenosinedi- 
phosphate, which is not further dephosphorylated 
and has been isolated in substance. ‘Chis may serve 
as & convenient way of preparing adenosinediphos- 
phate, instead of using crayfish muscle‘. The 
adenosinediphosphatase is thus associated with the 
more soluble proteins, occupying an intermediate 
position between adenosinetriphosphatase and the 
most readily soluble phosphopherases. 

Under no 
separation of adenosinetriphosphatase from myosine. 
Either the activity was found in the myosine pre- 
ipitate or else it was absent from the precipitates 
and from the remaining solution. This disappearance 
of the enzymatic activity we regard as the result of 
the start of denaturation of the very unstable myosine. 

We are led to conclude that the adenosinetri- 
phosphatase activity is to be ascribed to myosine or, 
at least, to a protein very closely related to and at 
present not distinguishable from myosine. Thus the 
mineralization of adenosinetriphosphate, often re- 
garded as the primary exothermic reaction in muscle 
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contraction, proceeds under the influence and with 
the direct participation of the protein considered to 
form the main basis of the contractile mechanism of 
the muscle fibre. 
W. A. ENGELHARDT. 
M. N. Liusrmmowa. 
Institute of Biochemistry, 
Academy of Sciences of the U.S.S.R., 
Moscow. 
August 7. 


* v. Muralt, A., and Edsall, J. T., J. Biol. Chem., 89, 351 (1930). 
* Bate Smith, E. C., Proce. Roy. Soc., B, 124, 135 (1937). 

* Theorell, H., Biochem. Z., 272, 155 (1934); 278, 263 (1975). 

* Lohmann, K., Biochem. Z., 282, 109 (1935). 


Trans-amination of /- and d-Amino Acids in Normal 
Muscle and in Malignant Tumours 


As stated in a previous paper', glutamic amino- 
pherase from muscle tissue is absolutely specific for 
amino acids of the l-series. Slight trans-amination 
effects with the artificial d-amino acids (optically 
pure) in the presence of native muscle pulp, then con- 
sidered as requiring additional proof, have since been 
observed almost regularly in some twenty-five experi- 
ments with d-glutamic acid and pyruvate or with 
d-alanine, d-valine, d-leucine and d-isoleucine and 
a-ketoglutarate. The mean ratio of the trans- 
amination values of the optical antipodes (l/d), com- 
puted from the experiments with glutamic acid and 
with alanine, amounts to 7-3 (Table 1). 


TABLE 1. 


Average values of transamina- 
tion, % of total added amino- | 


Number nitrogen Ratio | 
of expts.. —— -—-——_, 

With /-amino | With d-amino 
acids acids 


Enzyme 
preparation 


Muscle pulp : 37-8 5-2 
Glutamic 
aminopherase 7 38-1 


The study of the rates at which /- and d-amino 
acids are trans-aminated in the presence of malignant 
tissues has acquired exceptional importance in the 
light of the remarkable results obtained by F. Kégl 
and H. Erxleben’ indicating that tumour proteins 
contain appreciable amounts of d-amino acids, and 
large amounts of d-glutamic acid in particular. A 
few incidental experiments bearing upon this question, 
reported by Euler and associates’, are essentially 
qualitative and allow of no definite conclusion. 

We have carried out an extensive series of experi- 
ments on the trans-amination of d- and /-amino acids 
in the presence of minced tissue from various experi- 
mental malignant tumours. In Table 2 a summary 
is given of all our experimental results (in view of 
the considerable degree of variation, depending upon 
the very heterogencous kind of material). 

It is seen that malignant tumours completely 
failed to effect trans-amination in some instances, 
as we have found before‘; in all other cases, the 
rates of amino-nitrogen transfer were markedly 
inferior to those observed with normal tissues (usually 
less than 15 per cent in 2 hours). But only the 
extent of trans-amination of the /-amino acids is 
lowered, while the conversion of the d-forms appears 
to proceed at the same low rate as in muscle tissue, 
and sometimes more rapidly (in some instances 
the d-form is not attacked at all, in other cases the 
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l-form alone fails to react). On the average, there 
results for malignant tumours a relative shift of the 
configurational selectivity of glutamic aminopherase 
in favour of the d-enantiomers, owing chiefly to the 
lowered intensity of l-amino acid trans-amination. 
The mean ratio of trans-amination values (//d) 
amounts to I'll. The experiments are being con- 
tinued. 


TABLE 


Crans-amination in minced tumour tissue, 


Type of tumour 


Brown-Pearce carcinoma (rabbit) 


Jensen sarcoma (rat) 


Sinelnikov-Krichevsky sarcoma (rat) 


Rous sarcoma (fowl) 


sarcoma (fowl) 
earemoma 


Fischer 
Brown- Pears 


Jensen sarcoma 
Fischer sarcoma 


Average with /-form, 6-0 


There is a certain conformity between our findings 
and the data of Kégl and Erxleben on partial protein 
racemization in tumours. But if the weak trans- 
amination capacity of the tumours and the relative 
nature of the shift in optical specificity is considered, 
it seems unlikely that this shift should be of funda- 
mental significance for the the stereo- 
chemical abnormality of tumour proteins. 

A. E. BRaunstTeL. 
R. M. AZARKH. 
Dept. of Physiological Chemistry, 
rhe A. M. Gorky Institute of 
Experimental Medicine, 


genesis of 


Moscow . 
Aug. 12 


NATURE, 148. 609 (1039) 
K dal, and Erxiteben, H.. Z. physiol. Chem. 268, 57 (1939) 
Kuler, H., @ al., Z Chem. 28, 21 (1939) 

* Braunstein, A., and Kritzmann, M., Eneymologia, 2 


raunstein, A. E., 


physiol 
144 (1937) 


Reduction of the d-Amino-Acid Oxidase Content of 
Rat Tissues in Riboflavin Deficiency 

it has been demonstrated that a riboflavin de- 
ficiency in the rat produces a marked derangement 
in those enzyme systems which are involved in the 
oxidation of certain intermediates of carbohydrate 
metabolism (Axelrod and Elvehjem, unpublished 
results) The possible effects of such a deficiency 
upon the metabolism of amino-acids have been 
suggested by the discovery of Warburg and Christian! 
that the prosthetic group of the d-amino-acid oxidase 
of Krebs* is a flavin-adenine dinucleotide. 

Rats were depleted for six weeks on the K-!2 
ration described by Elvehjem, Koehn and Oleson’. 
At the end of this period, the feeding of the various 
supplements was begun and the rats grouped in the 
following manner: (1) K-12 basal; (2) K-12 plus 
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factor W concentrate; (3) K-12 plus syntheti 
riboflavin ; (4) K-12 plus riboflavin plus factor W 
concentrate fed ad lib. ; (5) K-12 plus riboflavin plus 
factor W concentrate, food intake restricted to tha: 
of rats receiving only K-12. 

The rats were fed supplements for two weeks 
previous to sacrifice. Twenty micrograms of riboflavin 
and 0-4 ml. of a factor W concentrate (equivalent to 


2 hours at 37°. 


Trans-amination values, 
% of total added amino-nitrogen 


Glutamic acid 


99 20 
Alanine 16-3 
Valine 16°! 
Leucine 20 
Alanine 5-4 
4-1 
3-1 


Ratio ld lil 


0-4 gm. of liver extract) were fed daily. The facto 
W concentrate was prepared from liver extract 
(Wilson) by butanol extraction, the riboflavin being 
removed from the butanol extract by absorption on 
fuller’s earth (Sargent) and irradiation of the filtrate 
in alkaline solution. The riboflavin determinations 
were carried out by the microbiological assay method 
of Snell and Strong’. The d-amino-acid oxidase was 
determined manometrically using an homogenized 
tissue suspension as the source of enzyme ani 
d.\-alanine as the substrate. 

The following results were obtained : 

(1) The livers of rats fed K-12 and K-!2 plus 
factor W concentrate showed a marked decrease in 
their riboflavin content. A slight decrease in the 
riboflavin content of the kidney was observed in 
both groups. 

(2) The livers of rats fed only the basal K-12 
ration contained greatly decreased amounts of 
amino acid oxidase. The kidney showed a slight 
decrease. i 

(3) Supplementing K-12 with riboflavin, althoug! 
restoring the riboflavin content of the liver to its 
normal level, raised the d-amino-acid oxidase content 
to only 50 per cent of its normal value. Complete 
restoration of both the riboflavin and d-amino-acid 
oxidase content of the kidney was accomplished in 
this group. 

(4) The addition of the factor W concentrate to 
A-12 produced effects in the d-amino-acid oxidase 
content of the liver and kidney which were ver) 
similar to those obtained with the addition of 
riboflavin. ° 

(5) The addition of riboflavin and factor W con- 
centrate increased the riboflavin and the d-amino-acid 
oxidase content of both the liver and the kidney to 
their normal level. Similar effects were noted in the 
group receiving the same supplements, whose daily 
intake was restricted to that of the K-12 animals. 
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The results of the enzyme analyses are summarized 
in the accompanying table : 


Qo, IN PRESENCE OF d.1-ALANINE AS SUBSTRATE* 
Group Kidney Cortex 
r-12 (6)f f 17-0 
12+W (7) ‘ 24°5 
12+flavin (7) : 24-1 
ormal (stock) (5) 3- 26-0 
12+ W+flavin, ad lib. (6) 3-3 25-0 
12+ W+flavin, restr. (5) 3- 27-0 
* Average values after subtraction of the no-substrate readings were 
used in the calculation of Q0,. 
+ Values in parentheses indicate the number of animals in each 
grou 


These results indicate the importance of riboflavin 
in the synthesis of the prosthetic group of d-amino- 
acid oxidase, and that other members of the B 
complex may also be related to the formation of this 
enzyme, 

Ball® has shown that xanthine oxidase is an 
alloxazine protein. Preliminary experiments indicate 
that the tissues of rats raised on the K-12 ration 
show similar decreases in their xanthine oxidase 
activ ity. 

A. E, AXELROD. 
H. A. SoBER. 


L-epartment of Biochemistry, 
C. A. ELVEHJEM. 


University of Wisconsin, 
Madison, Wisconsin. 
Aug. 23. 
Warburg, O., and Christian, W., Biochem. Z., 208, 150 (1938). 
Krebs, H., Z. physiol. Chem., 217, 191 (1933). 
Elvehjem, C. A., Koehn, C. J., and Oleson, J. J., J. Biol. Chem., 115, 
707 (1936). 
‘Snell, E., and Strong, F., Ind. and Eng. Chem., \i, 346 (1939). 
Ball, E. G., Science, 88, 131 (1938). 


Ambisexual Action of Progesterone as Observed in 
the Common Australian Opossum 


IN contrast to the generally accepted theory that 
progesterone has only definite effects in females, we 
have found that this hormone produces readily 
demonstrable changes in the intact male as well as 
in the female Australian opossum (T'richosurus 
vulpecula). 

In the immature female opossum, progesterone 
increases the size of the mammary glands and of the 
pouch. This increase may be as much as two to 
three times that of the pre-experimental size. In 
the immature male progesterone may bring on what 
we term testicular ‘ascent’, that is, the testicles which 
were pre-experimentally confined to the scrotum of 
these animals were observed to leave the scrotal sac 
and to ascend as far as the inguinal area. This was 
observed in two pouch embryos of about four months 
of age (body weight 0-18 kgm. and 0-2 kgm.), where 
after one injection of 2 mgm. of synthetic progesterone 
the testicles were found to have left the scrotum. A 
similar observation was also’ made in two almost 
fully grown male opossums of about one year of age 
(body weight 1-3 kgm. and 1-4 kgm.),: in which 
broadening and relaxation of the neck of the scrotum 
was noted after one to two weekly injections of 2 mgm. 
of synthetic progesterone, and after one or two more 
weekly injections the testicles were found to have 
left the serotum. 

This ascent, however, which is made possible by a 
widening of the neck of the scrotum, as brought on 
by the administration of the progesterone, is not 
permanent, and on inspection the testicles may 
sometimes be found in front of the inguinal area or 
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sometimes in the scrotum of the same animal. In 
the latter case, however, the testicles are quite easily 
pushed out of the scrotum under the abdominal skin. 
Testicles and scrotum underwent no gross atrophic 
changes during an experimental period lasting about 
two months, following which it becomes impossible 
to bring on testicular ascent in the almost fully grown 
animals because the testicles had become too large 
to pass through the opening provided by the scrotal 
neck. This is in agreement with observations made 
on fully grown opossums, where it was found that 
the neck of the scrotum was widened after the 
injection of progesterone but testicular ascent could 
not be accomplished. 

The testicular ascent as produced with progesterone 
is entirely different from that obtained in the same 
species with cestrogens. In this case, the testicular 
ascent as brought on in immature opossums injected 
with cestrone or oestradiol is permanent, and the 
scrotum as well as the testicles undergo marked 
atrophic changes’. 

By continuing the weekly injections of progesterone 
into the almost mature animals for a period exceeding 
two months, a frankly androgenic reaction was 
obtained. The penis of these animals, which with 
the exception of a few days during breeding seasons 
is hidden in the cloaca, becomes visible and may 
protrude to its full length (3-4 cm.). This erection 
is almost permanent in the resting animal which, 
however, particularly on handling, is capable of 
retracting the organ. This observation, which indi- 
cates the androgenic nature of progesterone when 
administered to the intact animal, has also been demon 
strated recently by Greene, Burrill and Ivy? following 
the administration of ‘relatively enormous quantities” 


to castrated male rats. 
A. BOoLLicGER. 


A. CARRODUS. 
Gordon Craig Research Laboratories, 
Lepartment of Surgery, 
University, Sydney. 
Aug. 29. 


' Bolliger, A., and Carrodus, A., Australian and New Zealand J. 
Surgery, to be published in October, 1939. 


* Greene, R. R., Burrill, M. H., and Ivy, A. C., Endocrinology, 24, 351 
(1939). 


Preference of Dalmatian Dogs for Particular Positions 
in Coach Running, and Inheritance of this Character 


PreruapPs the most widely known characteristic of 
dogs of the Dalmatian breed is their habit of following 
horses and of running underneath the axles of moving 
carriages. Recently our attention has been directed 
to some observations with regard to differences in 
the specific positions under a carriage favoured by 
individual Dalmatians and the probability that these 
preferences are inherited. 

In one large colony of Dalmatians where training 
for coaching has been practised for more than 
twenty-five years, individual animals have been 
permitted to choose the position beneath the carriage 
which he or she preferred. Some dogs consistently 
run with their noses very close to the heels of the 
horses (position A). Some insist on having their 
head just under the front axle (position B), while 
some prefer to have the head between the two axles 
(position C). Others insist upon staying underneath 
the rear axles (position D) or entirely behind the 
carriage (position 2). A few animals have been so 
little interested in horses and carriages that their 
training had to be abandoned (position F). 
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Data upon the preferences of sixty-five animals 
have been made available to us. These have been 
classified in the accompanying table : 


Positions Animals preferring positions 
‘ : 12 
34 


In this it can be seen that dogs of the Dalmatian 
breed definitely differ with regard to the eagerness 
with which they follow horses and carriages. Since 
approximately 70 per cent of the animals tested 
choose those positions which entitled them to be rated 
as ‘good’ coaching dogs, it is evident that this trait 
is deeply entrenched in the breed. 

We have also grouped these individuals according 
to their family relationships. Such classification 
shows that among the descendants of parents having 
a ‘good’ rating similar ratings predominated. On the 
other hand, matings of a strain headed by a champion 
Dalmatian who was ‘poor’ at following a coach gave 
descendants who also were ‘poor’ through three 
generations. 

Thus it appears (1) that the tendency of Dalmatians 
to follow horses and carriages falls into several 
different grades and (2) that these gradations may 
be transmitted to descendants. It is planned to 
publish our data and their analysis in detail later. 
Meanwhile, since training of Dalmatians for running 
with carriages has nearly disappeared in America, we 
appeal to readers of NATURE who have observations 
upon the responses of Dalmatians to training for 
coaching to communicate with us. 

Harry C. TRIMBLE. 
CiypE E. KEeEe.er. 


Harvard Medical School, 
Boston, Massachusetts. 
Aug. 14. 


Oligodynamic Control of Eelworm (Heterodera 
marioni) 


FURTHER researches relative to Nageli’s discovery 
(1893) of the oligodynamic action of various metal 
ions revealed that the silver ion in strongly diluted 
solutions (0-9-0-01 mgm. silver per litre) possesses 
high germicidal properties. 

Various countries are already applying this prin- 
ciple to the sterilization of preserves, drinking water 
and swimming baths as well as for medical purposes. 

Even small animal beings, the size of fish larve, 
etc., are exterminated by these solutions, whereas 
higher organisms are not detrimentally affected. 

At the Tobacco Research Station, Trelawney 
(Southern Rhodesia), these data were made a starting 
point for an entirely new method of practical eelworm 
control as against the ‘classical’ chemical and agri- 
cultural methods, which hitherto have not succeeded 
in solving the problem. 

The first tests were made in vitro with a solution 
of silver nitrate (1 mgm. per litre). From one to 
three quarters of an hour was sufficient to kill all 
larve. In the tobacco plant no harmful influence 
could be detected with solutions weaker than 
1 : 10,000. The practical application, however, 
presented some difficulties : (a@) because of the photo- 
sensitive property of silver salts, rapidly rendering 
the solutions inactive to a large extent; (b) because 
of the strong affinity of silver ions as regards organic 
matter adsorbing the silver. These difficulties could 
be overcome by the application of soluble, organic 
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silver compounds. In a field experiment the best 
results were obtained with silver proteinate. Of the 
plants treated only 7 per cent (= B) were infested 
as compared with B = 90 per cent in the controls. 
Moreover, the average degree of infestation (= A) of 
the diseased, treated plants was less than 5 per cent, 
while A constituted 26 per cent in the controls. 
AxB 

100 

B 


This gives us the following relative figures : 


A x 
0-36 in theeplants treated as against —j00 23 
+ 1: 64. 


in the controls, that is Only 500 gm. 
silver proteinate per acre (+ 0-1 gm. per plant) was 
used at a cost of 2ls. per acre. The silver proteinate 
was mixed with the fertilizer and applied in standard 
cups. As the controls had not reached 100 per cent 
and the outlay allowed for a larger dose per acre, 
hothouse tests were afterwards made with 0-3 gm. 
per plant (about 3 metric pounds per acre). This gave 
the required 100 per cent control. 

Further research is in progress to determine the 
minimum quantity of silver proteinate with optimal 
effect, the action on the latent stages (for example, 
the ova) and the application of silver proteinate to 
the disinfection of river water, utilized for watering 
seed-beds, as well as the action of other, possibly 
preferable, silver compounds. 

J. W. H. Hovy. 

Tobacco Research Station, 

Trelawney, 
Southern Rhodesia. 
Aug. 23. 
Propagation of the Agent of Measles in the 
Fertile Hen’s Egg 


In the several reports in the literature concerning 
attempts to propagate the agent of measles in the 
fertile hen’s egg, data on the demonstration of the 
agent by experimental inoculation into those species 
which are generally regarded as susceptible, namely, 
humans and monkeys, have been lacking or incon- 
clusive. 

In the course of experiments on measles, we have 
initiated several independent sets of serial egg 
transfers with Seitz filtrates of throat washings 
(obtained through the courtesy of Dr. Joseph Stokes, 
jun., and Dr. Aims C. McGuiness of the Children’s 
Hospital, Philadelphia) collected in broth from 
different measles patients on first appearance of the 
rash. Despite the fact that lesions in the chorioallan- 
tois or viscera of the embryo were not regularly 
observed, pooled broth emulsions of these tissues have 
been passed from egg to egg by the method of 
Burnet', and rhesus monkeys have been inoculated 
in order to detect the presence of virus. With the 
first strain after four such egg transfers, and with two 
other strains (each initiated with washings from 
different patients) after five egg passages, the monkeys 
inoculated with embryonic material showed after 
variable inoculation periods coryza, malaise and 4 
typical maculo-papular rash* with subsequent branny 
desquamation. Two of the monkeys also showed a 
definite neutrophilopenia. 

A characteristic maculo-papular rash without other 
accompanying symptoms was observed in a monkey 
on the 12th—16th days after infection with 12th egg 
passage material of one strain and on the 10th—11th 
days in a monkey given 29th egg material of 
another strain initiated by unfiltered human measles 
blood. Two monkeys inoculated with material from 
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normal eggs showed no symptoms other than some 
neutrophilopenia and, like normal animals, developed 
the typical disease of experimental measles when both 
groups were tested with active virus from human cases. 
Two monkeys previously recovered from infection 
with 4th or 5th measles egg passage material respec- 
tively, when retested at the same time as the above 
normals and those previously given normal egg 
material, remained perfectly normal. 

We are investigating whether the milder syndrome 
produced in monkeys with later egg passages is due to 
modification or disappearance of the agent of measles. 

In association with Dr. Joseph Stokes, jun., and 
Dr. Gerald O’Neill of the Children’s Hospital, Phila- 
delphia, a study is being made of the effects produced 
in several groups of children by inoculation with egg 
passage material. 

GEOFFREY RAKE. 
Morris F.. SHAFFER. 

Division of Microbiology 

Squibb Institute for Medical Research 
New Brunswick, New Jersey. 
August 30. 
rnet, F. M., Med. Res. Coun., Spec. Rep. Ser. No. 220 (1936). 
F. G., and Trask, J. D., J. Ezp. Med., 38, 385 (1921). 


Names of some Atlantic Loggerhead Turtles 

Mr. H. W. PaRKER in commenting upon my letter 
to NaTURE! disagreed with my opinion that the 
turtle Schéepff* had figured as Testudo caretta Linn. 
was the olive-backed Mexican loggerhead and not the 
common brown-red form. 

My reasons for this opinion are that I have not come 
across any brown-red loggerheads with four enlarged 
inframarginal scutes, whereas de Sola* figures an 
undoubted Mexican olive-backed loggerhead showing 
exactly the reverse arrangement of inframarginals to 
Schéepff’s figure, namely three on the right and four 
on the left. There is no doubt that de Sola’s photo- 
graph depicts the Mexican form, since it possesses 
only a single enlarged mandibular scale on each side, 
as does Schéepff’s figure, whereas the brown-red 
loggerhead generally possesses three, sometimes two‘. 
It will also be noticed that Schéepff’s other figure, a 
carapace in dorsal view, possesses the subcircular 
outline characteristic of the Mexican, whereas the 
carapace of the brown-red form possesses a relatively 
compressed pygal area’. 

I consider this evidence sufficient for regarding 
Schéepff’s figure a representation of the Mexican 
loggerhead. Parker' has already explained that 
Linné’s description of T'estudo caretta is too vague for 
specific identification, consequently this name should 
be available for the first recognizable specific account 
of a loggerhead described as Testudo caretta. The 
first to do so was Schéepff*, who figures the Mexican 
olive-backed loggerhead. I agree with Parker’ that 
Daudin’s name Testudo caouana'’ is inapplicable to this 
turtle, but he gives a good reason for applying it to 
the brown-red loggerhead of the Atlantic. 

P. DERANTYAGALA. 

Colombo Museum, 

Ceylon. 
August 16. 
Parker, NATURE, 144, 156 (1939). 
*Schéepff, “Historia Testudinum” (1792). 
*de Sola, Bull. N. York Zoo. Soc., 34, 137 (1931). 
* Deraniyagala, “Tetrapod Reptiles of Ceylon’’, 1 (1939). 
‘Hay, Proce. U.S. Nat. Mus., 34, 183 (1908). 
*Daudin, Hist. Nat, Rept., 2, 54 (1802). 
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THERE appears to be no authority for the belief 
that, where the original description is unrecognizable, 
the name is applied on the basis of the first recog- 
nizable account which appears afterwards under the 
same name. If the work of subsequent authors is 
taken into account at all, that of Lacépéde, Bonnaterre 
and Daudin must also be considered. They proposed 
the specific name caouana as a substitute for the 
Linnean caretta and in doing so might be considered 
to have fixed the Linnean name. 

H. W. PARKER. 
British Museum (Natural History), 
Cromwell Road, London, 8.W.7. 
September 7. 


Training of Engineers 

THE reference to the training of engineers which 
appeared in the issue of Nature of July 29, p. 218, 
is of special interest at the present time in view of 
the forthcoming conference convened by the Institu- 
tion of Civil Engineers for February 1940, and of 
the grave shortage of engineers, not only in Great 
Britain, but also in the Dominions. The remark 
made in the latter part of the article on the per- 
functory interest shown by the governing bodies of 
our engineering institutions in this question can be 
fully endorsed from long personal experience. Thus 
the Institution of Municipal and County Engineers 
examines many hundreds of candidates yearly, but 
remains solely an examining body, and offers no 
official assistance to those candidates who are not in 
@ position to go to a university or recognized technical 
college for their training, and this applies also to 
the Institution of Civil Engineers itself. 

The only way in which such candidates can obtain 
their technical training is either by private study, a 
most difficult task at best, or by means of a corre- 
spondence course, and I have been unable to find a 
single engineering college in Great Britain catering 
for such men which. possesses any backing of a 
statutory nature such as is possessed by universities 
and technical colleges. In other words, candidates 
of this category are forced to obtain their technical 
training by means of a correspondence course 
organized by a ‘college’ trading solely for private 
profit. Many of these establishments are no doubt 
efficient enough as regards the getting of candidates 
through examinations, but this does not necessarily 
produce well-trained engineers, and up to the present 
there has been no provision whatsoever in Great 
Britain for correspondence courses organized by 
authorities financed by public funds. 

In the Union of South Africa, such provision is 
made by the Witwatersrand Technical College, with 
the special object of reaching those men who by 
reason of position or the location of their work are 
unable to obtain their technical training at a univer- 
sity or technical college, and similar provision is 
made in certain respects by the University of Mel- 
bourne, Australia. In my opinion, the immediate 
need is the inclusion on education committees of 
engineers who are really interested in the training of 
this class of man, and the active co-operation of 
education authorities with the view of meeting their 
need by the provision of adequate correspondence 
courses entirely divorced from considerations of 
private profit. 

BERNARD H. KNIGHT. 

University of the Witwatersrand, 

Johannesburg. 
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Dr. B. H. Knight's letter is welcome as emphasizing 


the apathy which exists on this subject. What has 
been done in South Africa and also in Australia for 
students out of reach of teaching institutions should 
be possible in England. The aspect of private profit 
is a bogy that obsesses the professional educationist, 
but the fact that the practical training of engineers 
is far more influenced by commercial considerations 
causes no concern whatever. While it is the case 
that correspondence colleges in Great Britain have 
no official recognition, it can be said that at least 
one, the Technological Institute, has received the 
encouragement of both the Institution of Civil 
Engineers and the Royal Aeronautical Society. 
What has to be feared is the ‘dead hand’ of 
officialdom, as is shown by the following case. A lad 
working in the country received an elementary 


NATURE 


Oct. 14, 1939, vor 144 


training in classes held in the works and then went 
to a technical institute in the near-by town. Having 
there completed the equivalent of the first two years 
of the National Certificate course, he took the third- 
year subjects in the county borough, 10-12 miles 
away, travelling three nights a week, and passed the 
examination. He was not, however, awarded the 
certificate. The verdict was that he must now attend 
the second-year course—in effect, a sentence of one 
year’s educational imprisonment. While the system 
is controlled with such lack of vision that a better 
way out could not be seen, any prospect of an 
enlightened policy must be dim, but it is to be hoped 
that the forthcoming conference will deal fairly with 
the case of those hapless students who are, as it were, 
‘without the gate’. 
THE WRITER OF THE ARTICLE. 


Points from Foregoing Letters 


USEFUL results can be obtained by submitting b uilt- 
up molecular films to high vacuum; 8S. J. Gregg and 
EK. E. Widdowson have determined by this method 
the condensation coefficients of stearic and arachidic 
acids, and the free-acid content of built-up films of 
barium soaps. 


K. 5. Krishnan and N. Ganguli find that the specific 
resistance of a single crystal of graphite in the basal 
plane is at least one ten-thousandth of that along 
the plane normal to the basal plane. 


Using the assumption that a heavy electron may 
be regarded as a quasi-stable state of an ordinary 
electron, Ira M. Freeman derives a formula for the 
life-time of a mesotron which gives a result in good 
accord with experimental deductions. 


H. O. Jenkins has found a linear relation between 
dipole moment and 1/r?, in the series C,H,, C,H,CH,, 
C,H,C,H,, ete., where r is the distance between the 
earbon of the ring and the terminal carbon atom of 
the side chain (H in the case of C,H,). This relation 
also gives the correct limiting value of » for the series. 


P. K. van der Merwe describes a simple and 
inexpensive method of decontaminating water of its 
fluoride by the addition of superphosphate and 
precipitating tricalcium phosphate by the addition 
of lime. 


W. A. Engelhardt and M. N. Ljubimowa state that 
they have extracted adenosinetriphosphatase of 
muscle. It is precipitated with and has all the pro- 
perties of myosine. Thus the primary energy-yielding 
reaction in muscle, the hydrolysis of adenosine- 
triphosphate, seems to be associated with the protein 
forming the anisotropic contractile part of the muscle 
fibre. 

In an extensive series of experiments. A. E. Braun- 
stein and R. M. Azarkh have shown that trans- 
amination of d- and l-amino-acids is either not 
effected at all by minced tissue from various malignant 
tissues or at a much lower degree than it is by normal 
tissues. 


A. E. Axelrod, H. A. Sober, and C. A. Elvehjem 
have demonstrated a decrease in the d-amino-acid 
oxidase content of liver from rats fed on a diet low 
in both riboflavin and factor W. When the basal 
ration was supplemented with riboflavin alone or a 


factor W concentrate alone, there was some increase 
in the oxidase content of the liver, but the value 
returned to normal only when both riboflavin and 
the factor W concentrate were given. 


Ambisexual action of progesterone has been 
observed by A. Bolliger and A. Carrodus in the 
common Australian opossum. In the female, pro- 
gesterone was found to increase the size of the 
pouch ; in the male, broadening of the neck of the 
scrotum was observed, followed in immature speci- 
mens by testicular ascent. After prolonged admini- 
stration the penis remained in a state of erection. 


H. C. Trimble and C. E. Keeler report that over 
a period of twenty-five years Dalmatian dogs in- 
habiting a large colony have shown differences in 
the eagerness with which they have followed horses 
and have had individual preferences for particular 
positions when running beneath a carriage. These 
differences and preferences appear to have been 
transmitted to offspring through several generations 
to an extent which seems to have genetic significance. 


J. W.H. Horry describes a new method of practical 
eelworm control by the use of soluble, organic silver 
compounds. The best results were obtained with 
silver proteinate. 


Filtrates of throat washings collected from measles 
patients on first appearance of the characteristic rash 
have been used by G. Rake and M. F. Shaffer to 
infect fertile hens’ eggs. Broth emulsions from such 
infected embryonic tissue have been passed from egg 
to egg, and even after five such transfers are still 
able to produce measles symptoms in rhesus monkeys. 


Referring to an article in NATURE on the training 
of engineers B. H. Knight endorses, from personal 
experience, the statement made as to the perfunctory 
interest shown by the professional institutions in 
education. For those out of reach of approved 
colleges he recommends the establishment of corre- 
spondence courses as have been arranged in South 
Africa and Australia. Our contributor, by way of 
comment, directs attention to the way in which the 
approving authority at present deals with cases not 
conforming to the system, and to the need for 4 
more enlightened attitude towards such students 48 
are hampered by distance. 
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RESEARCH ITEMS 


Ancient Metal Objects 

Tue Research Committee of the British Association 
engaged in the analysis of ancient metallic objects 
and their comparison with naturally occurring ores 
(formerly the Sumerian Committee) prepared a report 
for the Dundee meeting on its work in 1938-39. The 
method of micro-analysis has been mainly employed, 
but recently time and cost have been saved by quan- 
titative determinations by means of the spectrograph. 
Standard alloys of known composition make it 
possible to give actual figures, in place of approxima- 
tions, of an accuracy approaching that of chemical 
analysis. A further twenty-five specimens from Troy 
Prof. Blegen) have been examined, and a large num- 
ber remains which will be examined spectroscopically. 
Broadly speaking, the specimens from Troy I-IV 
are of copper, mostly with high arsenic, but including 
two bronzes, while from Troy VI and VII bronzes 
greatly preponderate, and the proportion of arsenic 
is less, indicating a different source for the copper. 
Analyses of ores from many of the possible sources 
of copper are still lacking. Fifteen knives and spears 
from Cyprus (J. R. Stewart) included only one 
bronze, which contained several per cent of zinc, as 
did one of the specimens free from tin. Arsenic and 
silver were prominent impurities. Nine objects from 
Tell Duweir were: gold, three; electrum, one ; 
copper, three ; and bronze with varying impurities, 
two. Eleven objects from Hureidha, south Arabia 
(Miss G. Caton-Thompson) were: copper, six ; 
bronze, three; iron and silver, one each. An axe- 
hammer from Hungary (H. J. E. Peake) was of native 
copper. Two fragments of pottery with black glaze 
(Mr. Peake), one Tell Halaf ware from Arpachiyah, 
and the other al’Ubaid ware from Nineveh, showed 
the pigment in both instances to be magnetic oxide 
of iron. 


Kiliwa Indians of Lower California 


Vistrs on three occasions between 1928 and 1936 
paid by Peveril Meigs, 3rd. to the group of Indians 
in Lower California known by variants of the name 
Kiliwa in the records of several writers, have added 
to the records of a people of whom in 1929 only 
thirty-six individuals, mostly members of five 
families, were still living (Ibero-Americana, 15; 
1939). The Kiliwa territory covered an area of some 
1,500 sq. miles, with a diversity of natural landscape. 
The principal inhabited part was a semi-arid area 
lying between two great forested plateaux. In the 
southern part of Kiliwa territory is the San Felipe 
Valley, a wide alluvial floored structural basin some 
1,500 ft. above sea-level. The only part occupied 
to-day is the Arroyo Leon Upland, a rough granitic 
upland with an elevation of 3,000 ft. The existence 
of an early population is indicated by rock-carvings or 
petroglyphs. The Indians have no legends to explain 
by whom they were made. Descent is reckoned 
patrilineally, and the sibs or lineages are definitely 
associated in the minds of the people with specific 
geographic localities. A taboo on mentioning names 
of the dead made it difficult to obtain information 
about the lineages. The principal movements of the 
Kiliwa consisted of their annual treks to the pifion 
groves and to San Felipe for food. Feuds with 


neighbouring tribes restricted travel. Certain foods 
were outstanding, at the head of the list being the 
agave, or mescal, plant, cooked by the usual roasting 
pit method of the south-west. Rabbit and deer were 
probably the most important meat animals, and 
were hunted with throwing sticks or bows and arrows. 
Large-scale slaughter took place in co-operative 
hunting, when the game was scared by bush-fires lit 
by the hunters. 


New Breeding Place of Gannet 


For so many centuries the gannet remained 
restricted to a few nesting sites that any fresh 
evidence of the remarkable extension of range now 
taking place is of unusual interest. In July 1939, the 
Rev. J. M. McWilliam and Lord David Stuart saw 
three or four gannets on the Scar Rocks in Luce Bay, 
Wigtownshire ; and on a subsequent visit on August 1 
they found a nest containing a young gannet. The 
Scar Rocks are only about a hundred yards in length 
and about fifty feet high, but the south-east end is 
precipitous, and there the birds could nest in security. 
It is possible, therefore, that the nest of 1939 indi- 
cates the beginning of a new colony (British Birds, 
33, 105, Sept. 1939). We would add that the successful 
nesting of this small number of gannets lends no 
support to the suggestion recently made upon rather 
slender evidence that successful nesting in a new 
colony is associated with a stimulus due to the group 
reactions of a considerable number of birds. 


The Four-Eyed Blenny 


THE suggestion that the horizontally divided eye 
of Anableps is related to the double function of vision 
in air and in water, led C. M. Breder and E. B. 
Gresser to study the four-eyed blenny, Dialommus 
fuscus (Zoologia, 24, 239; 1939). The specimens 
examined were obtained at Indefatigable Island, 
Galapagos. In outward appearance each eye seems 
to have two pupils, but this is due to the presence of 
a vertical band of pigment in the cornea, and the 
internal structure of the eye, with its single lens, is 
like that of typical fishes. The purpose of the pig- 
ment band is unknown, though it obviously makes 
vision possible only through a fore and an aft opening. 
But since the focus of the eye of a fish is altered by 
back and forward movements of the lens, it is just 
possible that the four-eyed blenny might be able so 
to adjust the lens that the anterior portion was in 
focus for aerial vision while the posterior portion 
was in focus for vision in water. This suggestion 
could hold only if the fish was in a vertical position, 
and it has been observed that a habit of the blenny 
is to climb out of steep-sided pools by scaling the 
vertical walls of rock. Clearly a decision about the 
function of this curious eye arrangement must await 
further observation and experiments in an aquarium. 


Adaptation in a Dolphin’s Backbone 


In his very thorough description of the skeleton of 
Prodelphinus graffmani, a species which he himself 
first described in 1934, Einar Lénnberg directs 
attention to the varying stability of the backbone in 
its different regions (Ark. Zool., 30, No. 20; 1939). 
From the arrangement of the articulations of the 
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vertebral elements and the angle of the spinous 
processes it would appear that the anterior three 
fifths of the backbone has almost no power of 
bending in a dorsal direction up to the 32nd vertebra. 
From that point to the 40th vertebra, in the lumbar 
region, vertical mobility has been gained by modifi- 
cations in the articulations. Then follows a second 
less movable area, in the proximal part of the 
caudal region, which is succeeded by the terminal 
half of the tail region which is capable of strong 
movements in any direction. The total number of 
vertebre in the specimen examined was 77. 


Blowfly Research in Australia 


Tue sheep blowfly problem is well known to be 
one of major importance in Australia. A consider- 
able amount of valuable research has been carried 
out by the staff of the Federal Council for Scientific 
and Industrial Research. These investigations 
come under two main categories, namely, the col- 
lection of information on these insects and their 
relation to their environment, and the study of the 
susceptibility of sheep to blowfly strike. An essen- 
tial requirement for much of this work is a large and 
regular supply of blowfly larve. This in turn in- 
volved the development of a simple synthetic medium 
as the food supply for the larve. The Council's 
Pamphlet No. 90, 1939, by F. G. Lennox, is entitled 
“The Development of a Synthetic Medium for 
Aseptic Cultivation of Larve of Lucilia cuprina’’. 
The basal medium contains only yeast and sodium 
chloride, in addition to agar, which is added to give 
a suitable gel consistency. While the larve attain 
their full size on this medium, their growth is more 
rapid on one in which the agar is replaced by fresh 
egg-white. The production of fully grown blowfly 
larve on a yeast medium has, it seems, rather upset 
preconceived ideas as to their supposed nutritional 
requirements. The author states that he knows of 
no previous record of the successful rearing of “‘flesh- 
fly larve’’ in the total absence of animal protein. 


Genetics of Streptocarpus 


W. J. C. Lawrence, R. Scott-Moncrieff and V. C 
Sturgess (J. Gen., 38, 299-306; 1939) make an 
interesting comparison between the history, the 
genetics and chemistry of plant pigments in the genus 
Streptocarpus. The acaulescent group of species 
differ in morphology and geographical distribution 
from the caulescent group. The former group has 
32 chromosomes and the latter group has 30 chromo- 
somes. All the species contain anthocyanins derived 
from delphinidin, except S. Dunnit which contains 
cyanidin. In 1886 S. Dunnii flowered (brick red) 
at Kew and was hybridized with the species of the 
blue and ivory series. From these crosses called 
< kewensis and Watsoni, new colours combining 
the red of Dunnii with the blue-flowered species were 
obtained. The genetics of garden hybrids agree with 
this historical account. Gene A is necessary for antho- 
cyanin formation and alone gives salmon colour 
(pelargonidin derivatives). RA produces (rose) 
anthocyanins derived from cyanidin while AO gives 
(mauve) anthocyanins derived from delphinidin, 
AD (blue) produces the 3—5 dimonoside of pelargonidin 
in place of pentoseglycoside-dimonoside. ARD should 
and does give magenta (peonidin + cyanidin 3-5 
dimonoside). AR is derived from S. Dunnii and O 
and D from the remaining species (for example, 
S. Rexit). 
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Genetics of Blackarm Resistance in Cotton 


Bacterium malvacearum causes serious damage to 
Sakel cotton in the Sudan. R. L. Knight and T. W. 
Clouston (J. Genetics, 38, 133-160; 1939) have 
artificially infected Sakel cotton and hybrids with 
other strains. The authors have clearly shown that 
two factors B, B, control resistance. Sakel cotton 
has the constitution 6,6,b,b,. In the authors’ grading 
of twelve classes of susceptibility, different genotypes 
give characteristic and definite results. B, is dominant 
and confers “10-1” resistance on Sakel cotton, which 
is normally “12’’, while B, confers ‘“‘7’’ resistance. 
Together B,B, give grade “‘5’’. More resistance is 
given to the variety Uganda B31 by B, and B, than 
to Sakel and it is shown that this is due to a difference 
in modifying factors. 


Peneplanation of South Africa 


In a very detailed paper 6n “Some Observations in 
the Physiographical Development of Central and 
Southern Africa” (Trans. Geol. Soc. South Africa, 41; 
1938), F. Dixey contends that the erosion of southern 
Africa did not advance steadily from early Jurassic 
until Tertiary times with the production of one great 
peneplain. He believes that the evidence he adduces 
points to two main stages each followed by a minor 
stage that was effective only in the softer formations 
and around the coasts. Furthermore, he sugyests 
that in Cretaceous times there was a prolonged 
depression to the extent of several thousand feet, 
and that the uplift of late Tertiary and post Tertiary 
times did little more than restore southern Africa to 
its early Cretaceous level. He thinks that the 
Cretaceous transgression of the sea was due not to 
depression of the land but to a gradual rise in the 
level of the sea which was possibly due to continental 
drift changing the shapes of the ocean basins. On 
this interpretation, after the great late-Jurassic 
uplift, any continued slow elevation was more than 
counterbalanced by the rise in sea-level that caused 
a flooding of the coastal peneplain and the lower 
courses of the larger rivers. As the rise in sea-level 
waned in early Tertiary times, the continental uplift 
gained a slight lead, with the result that the Eocene 
and uppermost Mesozoic sediments were base levelled 
with the older rocks. 


Melting of Granodiorite by Andesite 


E. S. Larsen and G. Switzer describe (Amer. J. Sci., 
August 1939) an obsidian-like rock that has been 
formed from the natural melting of granodiorite. 
The granodiorite occurs as an inclusion about 50 ft. 
long and 40 ft. wide in a Tertiary volcanic plug of 
andesite near Carlsbad, San Diego County, California. 
The product of melting looks very like a porphyritic 
obsidian. The glass is rhyolitic in composition, but 
contains 4-57 per cent of water. The addition of 
water was apparently necessary to bring about the 
fusion. The crystals that remained unmelted are 
about those which normally occur as phenocrysts 1n 
@ groundmass such as this rhyolitic glass. The 
alkali felspar is completely resorbed, but some quartz 
remains. Biotite and hornblende, in spite of the high 
water content, have been changed to augite. The 
melting of an igneous rock, supplied with the appro- 
priate mineralizers, should follow the reverse course 
of that of crystallization. The early material to 
become liquid should be the same as the late material 
to crystallize. The composition of the glass shows 
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that this is true for the inclusion under discussion. 
The lack of any inversion of quartz to tridymite 
indicates that the temperature of mel ting was below 
870° C. 


Helium Ratios of Igneous Rocks 


In an effort to extend the scope of geological age 
measurements based on the accumulation of helium 
in igneous rocks, researches were initiated at the 
Massachusetts Institute of Technology which have 
revealed serious errors in previously published results. 
(Co-operative investigations undertaken by Evans, 
Goodman, Keevil, Lane and Urry (Phys. Rev., May 
15, 1939) show that the radium determinations on 
which the previous helium time-scale was based are 
incorrect by a factor of more than two. The magni- 
tude of the downward revision of ages varies according 
to the thorium-uranium ratio of the individual 
specimens. The new age determinations have been 
made by two entirely different techniques, the alpha- 
helium method and the radon-thorium-helium method. 
The former is independent of radioactive standards 
and its results are in agreement with the new measure- 
ments by the radon-thorium-helium method. Pre- 
cision radium standards in the region of 10-'? gram 
have been verified. These researches represent the 
first comparison of helium age-measurements on the 
same specimens by two or more observers. While 
the ages of many individual geological horizons are 
lowered by these new results, the total span of geo- 
logical time remains unreduced. A Pre-Cambrian 
norite from the Stillwater Complex gives a helium 
age of 1850 + 300 million years by the alpha-helium 
method and 1800 + 200 million years by the 
radon-thorium-helium method. The reason for the 
remarkable discrepancies between helium ratios and 
lead ratios at lower ages remains unknown. 


Volcano-seismic Activity at Montserrat (1933-1937) 


COMPLEMENTARY to the publications of the 1936 
Royal Society expedition to Montserrat there has now 
appeared a monograph by Frank A. Perret, the well- 
known voleanologist (“The Volcano—Seismic Crisis 
at Montserrat 1933-1937", Carnegie Institution of 
Washington Publication, No. 512; 1939). Mont- 
serrat is known to be one of a long chain of islands 
of voleanic origin, being really a mountain standing 
half drowned in the sea. Each of the mountain 
islands of the chain is thought to be connected by a 
common fissure system to a single parent magma. 
The surface sub-voleanic phenomena in the 1933- 
1937 period consisted of abnormal activity in pre- 
existing soufriéres, being chiefly confined to the 
chemical intensity of the exhalations. In addition 
to the usual sulphurous and sulphuretted hydrogen 
emanations, there appeared a dangerous higher 
sulphide of hydrogen, probably the persulphide, 
which caused Mr. Perret considerable trouble and 
necessitated his taking medical treatment. Perret’s 
hypothesis is that the whole of the geophysical 
phenomena were due to the efforts of the magma to 
re-establish old vents in supposedly extinct vol- 
canoes and that much may be made of a conception 
of a “‘gas-sheeted magma in horizontal subterranean 
fissures’? two of which were distinguishable in the 
region. The soufriéres of Montserrat are considered 
as having been caused mainly by the penetration of 
meteoric water to a subterrain of sulphided lime- 
stone that had been reheated intensively by uprising 
magma. A time chart showing soufriére activity, 
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earthquake activity, and the possible “lunisolar 
influences” has been drawn up. We are pleased to 
note the mention by Mr. Perret that the scientific 
work initiated on the island is being continued by 
local effort. 


Cosmic Rays at High Altitude 


T. H. Johnson and J. G. Barry (Phys. Rev., 56, 219 ; 
1939) have investigated the distribution in direction 
of the cosmic rays near the top of the atmosphere. 
The apparatus was carried by small balloons and 
radio signals were transmitted corresponding to the 
passage of a single ray through a system of counter 
tubes arranged at an angle of 30° to the horizon. As 
the balloons rotated slowly about the vertical, the 
azimuth was signalled to the ground station by an 
arrangement including a photocell on which the sun’s 
rays fell. The experiments were made in equatorial 
latitudes. It is well known that the cosmic rays at 
sea-level show an asymmetry between east and west 
directions which at the equator amounts to several 
per cent. This asymmetry is ascribed to the hard 
component of the rays, and shows that the primary 
particles responsible for the hard rays are deflected in 
the earth’s magnetic field and possess predominantly 
positive charges. No asymmetry was observed at the 
top of the atmosphere, so it appears that the incoming 
particles which give rise to the ‘soft’ radiation pre- 
dominant at high altitude have positive and negative 
charges in equal numbers. It follows that these ‘soft’ 
particles, which are presumably electrons and posi- 
trons, cannot be the primaries for the ‘hard’ cosmic 
rays at sea-level, and the authors suggest that these 
primaries are probably protons. 


Solar-Terrestrial Relationships 


TuE fifth report of the International Commission for 
the Study of Solar-Terrestrial Relationships (Firenze : 
Tipografia Barbera) contains summaries relating to 
the present state of knowledge in this direction and 
to the results of recent collective and individual 
research. The subject matter falls under seven 
general headings: (1) researches in_ terrestrial 
magnetism ; (2) solar phenomena; (3) propagation 
of wireless waves and phenomena of the ionosphere ; 
(4) polar auroras ; (5) the earth’s upper atmosphere ; 
(6) cosmic radiation ; (7) meteorological phenomena. 
A number of contributions deal with the various 
aspects of the recently recognized relationship existing 
between bright eruptions in the sun’s chromosphere 
and sudden disturbances in the ionosphere (iono- 
spheric irruptions) which are especially evident in 
the D-layer at a height of 100 km. It is pointed 
out that the study of the effects of bright solar 
eruptions on the ionosphere does not support the 
ultra-violet theory of magnetic storms. Advances in 
geomagnetism have been made, but the precise 
location of the electric current-systems to which 
magnetic storms can be attributed cannot yet be 
inferred with certainty from observations of the 
magnetic changes at ground-level. Among the 
summarized results of investigations between solar 
and meteorological phenomena (1936-38) is stated 
the conclusion that no clear case has yet been shown 
for a close and persistent correlation between the 
variations of the levels of the great lakes and the 
sunspot cycle. Hitherto, the apparent correlation 
found between these phenomena has been considered 
one of the most promising in solar-meteorological 
relationships. 
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TRANS-ATLANTIC AIR SERVICES* 


“ho problem of trans-Atlantic flight has been 

viewed so often from a false angle as “‘so much 
nonsense has been talked and written” about it, that 
the technical aspects of the case were seldom ap- 
preciated. 

With regard to the merits of the alternative routes, 
it must be remembered that the one offering the 
shortest stages, that is, technically the easiest, is not 
the most suitable commercially, as it would not be 
operable in winter. Also it is necessary to remember 
that bases in Canada for Empire air communications, 
and in the United States for the traffic between New 
York and Europe, must be used even though +hey 
do not lend themselves for the most suitable sub- 
division of the flight into stages. Further, the con- 
ditions at these and the English ends of route may 
impose a limitation upon the choice of type of 
machine, landplane or seaplane, that again may not 
be technically the most suitable for the flight itself. 
The route with the shortest stages, the most econo- 
mical to operate, would be Southampton—Horta 
(Azores)—~Botwood—Montreal or New York, but this 
is difficult because of lack of landing facilities at the 
Azores. The difficulties on each of the alternative 
routes suggest that the ultimate aim will have to be 
a direct flight from England (at present Southampton) 
to New York or Montreal. This presents many 
formidable technical difficulties to the aircraft 
designer, particularly with regard to strong winds 
and icing conditions during the winter. What would 
appear to be the easiest solution, by dividing the 
flight into stages of most suitable length by floating 
islands or seadromes, is considered to be impractic- 
able. 

With regard to the nature of the services provided, 
Major Mayo is of opinion that, owing to the short 
duration of the passage, there is no need to offer 
comfort comparable with a modern liner. A fast and 
frequent service of comparatively small aircraft 
would appear to be ideal. It should be possible to 
attain a daily overnight mail service between London 
and Montreal or New York. The difference between 
the conveyance of passengers and mail is very real, 
and points to the necessity of separating the two 
types of traffic. A passenger with reasonable luggage 
and the necessary equipment and furnishing for his 
comfort demands about 500 Ib. weight. Mail, with a 
limit of half an ounce per letter, would give an 
equivalent of 20,000 letters, which would occupy 
much less space. Therefore a mail plane, being small, 
can be built in quantities to operate at high speed 


* Abstract of a paper read before Section G (Engineering) of the 
British Association at Dundee on September 1 by Major R. H. Mayo. 


and high frequency, while the passenger machine 
must be larger, slower, and less frequent. 

The time to be taken for the journey is affected by 
the prevailing wind of an average forty miles an 
hour against the west-going crossing, but the gain in 
time in travelling west is in favour of it. Surprisingly, 
the latter more than balances the former. The 
optimum transport conditions, to avoid bunching up 
of machines at one end, and the consequent un- 
economical return of some of them, would be equal 
scheduled times for either way of crossing ; but this 
would occur at a cruising speed of 156 miles an hour, 
which Major Mayo suggests is much too low for other 
aspects of the problem. He considers a speed of 300 
miles an hour to be practicable, which would allow 
a letter posted in New York at 5 p.m. to be delivered 
in London at 12.30 p.m. the next day, and one 
posted in London at 8 p.m. to be in New York by 
8 a.m. the following morning. The slower passenger 
machine could have a speed of 200 miles an hour, 
making the time of the average journey 21-3 hours, 
a not unreasonable figure for a passenger to endure 
physically, and a considerable gain on any other 
forms of transport. 

The speed of the aircraft is governed, among other 
things, by the wing loading, and while the maximum 
for this type of craft is about 33 Ib. per sq. foot at 
present, the author considers that a figure of 50 lb. 
should be possible with present-day refinements in 
design. Forecasts point to the ideal machine to this 
specification being a land plane of 60,000—70,000 Ib. 
total weight. It is not considered to be any further 
risk to fly a land plane over water, as even the largest 
flying boat would not keep afloat for any considerable 
time in average Atlantic conditions in the event of a 
forced landing. The greatest difficulty with high 
wing loading is that of ‘taking off’ with maximum 
load, and Major Mayo then discusses the methods of 
dealing with this problem. There are three of these 
in use to-day, catapulting, refuelling in the air after 
taking off more lightly loaded, and a composite 
aircraft in which the long-distance craft is in effect 
taken up into the air on the top of another one and 
launched at a higher speed than that at which it could 
have left the ground with safety. He considers that 
the latter method is the most promising. 

With regard to stratosphere flying, so far as can 
be foreseen, cruising speed can be increased by about 
1-5 miles an hour per 1,000 feet of altitude. Meteoro- 
logists estimate that the prevailing westerly winds 
over the Atlantic increase at about 2 miles an hour 
per 1,000 feet of altitude, so that for the east to 
west crossing stratosphere flying would actually 
reduce the net speed. 


PUBLIC HEALTH IN GREAT BRITAIN 


“L twentieth annual report of the Ministry of 

Health dealing with the year 1938-39, published 
on September 14*, covers the whole range of the 
Ministry's work, including finance, public health, 
public assistance, housing, national health insurance, 


* Cmd. 6089. H.M. Stationery Office. 5s. net. 


pensions, and—for the first time—certain aspects of 
civil defence. A report on the Welsh Board of 
Health is included. 

In presenting his report, the Minister of Health, 
Mr. Walter Elliot, remarks that in spite of the strain 
of the present emergency, it has been possible to 
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maintain and develop the normal work of the Ministry, 
and that the main indexes of progress in health and 
public welfare during 1938 show no faltering in the 
upward tendency of every recent year. 

Compared with the previous year, the standardized 
death-rate fell by 0-8 to 8-5 per 1,000 population. 
This is the lowest figure on record, and compares 
with a rate of about 12 twenty years ago. Infantile 
mortality fell by five points from the 1937 figure to 
a new low record of 53 per 1,000 live births. That 
most regrettable form of death, maternal mortality, 
fell for the first time below 3 (2-97) per 1,000 total 
births. The slight upward trend in the birth-rate, 
which first became apparent after the low record of 
14-4 in 1933, carried the figure for 1938 to 15-1 per 
1,000 population, though the latter figure is still 
below that of every year before 1933. Deaths from 
tuberculosis, numbering 26,176, were actually fewer 
by 2,353 than in 1937, the biggest fall in one year 
since 1934. The anti-tuberculosis service of local 
authorities, together with better general hygiene and 
housing, sanitary environment and protection of the 
milk supply, appear to be exerting a continuous and 
satisfactory effect in the reduction of this disease. 

On the other hand, cancer mortality still gives 
cause for anxiety, for the total number of deaths 
attributable to cancer in 1938 is estimated pro- 
visionally at 68,600 as compared with 66,991 in the 
previous year. Cancer deaths, in fact, have been 
steadily increasing in every year, from 27,487 in 
1901 to the present time. Cancer is, however, @ 
disease to which young persons are less susceptible 
than the middle-aged or old, and it is common 
knowledge that the young are becoming propor- 
tionately less numerous in the population, and the 
increase in cancer mortality in recent years may, 
therefore, be more apparent than real. A disturbing 
factor is that investigations pursued by the Ministry 
show that, in spite of recent developments in cancer 
treatment, a large proportion of sufferers who could 
benefit from treatment, if it were given sufficiently 
early, either do not receive treatment at all, or 
receive it under unsatisfactory conditions or at so 
late a stage in the disease that cure, or even tem- 
porary relief, is impracticable. There is, moreover, a 
deficiency of accommodation at hospitals possessing 
adequate facilities for all forms of treatment. It is 
to be hoped that a new Cancer Act, passed in March 
last, may remedy this unfortunate position. 

Of the infectious diseases, the number of notified 
cases of the enteric fevers decreased from 2,149 in 
1937 to 1,322 in 1938, and the deaths from 206 to 


PROGRESS IN 


HAT the study of earthquakes has been actively 
4 pursued in Great Britain during the year 
September 1938—-September 1939 is indicated in the 
report of the Committee for Seismological Investiga- 
tions to the British Association meeting at Dundee, 
which for the first time since 1912 is without the 
name of Sir Frank Dyson. His death has been a 
severe loss to the committee, as his wise counsel was 
always greatly appreciated by his colleagues. 
This forty-fourth report of the committee has 
been edited by the chairman, Dr. F. J. W. Whipple, 
who states that another Milne-Shaw seismograph has 
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163, the lowest ever recorded, except for 1934. 
Notified cases of pneumonia were considerably less 
than in the previous year, but an exceptionally large 
number of cases of acute poliomyelitis (infantile 
paralysis) occurred, namely, 1,489 compared with 768 
in 1937, and still fewer in the previous three years. 
There were 65,000 notifications of diphtheria, 4,000 
more than in 1937, though the deaths (nearly 3,000) 
remained practically the same. An efficient method 
of artificial immunization for the prevention of 
diphtheria is now available, by means of which this 
disease has been almost stamped out in certain 
American and Canadian cities. It is regrettable that 
immunization is not more widely practised in Great 
Britain, particularly as welfare authorities have, 
and local authorities can obtain, powers to adopt it. 
Eighteen cases of smallpox were notified in 1938, 
with three deaths, the first deaths from this disease 
to have occurred since 1934. Here again it is dis- 
turbing to find that infantile vaccination has been 
steadily declining, so that in 1937 only 34 per cent 
of that year’s infants were vaccinated. 

Much information is given in the report upon 
housing and town planning. Slum clearance and 
rehousing has been proceeding and continues to 
grow, together with abatement of overcrowding. The 
total number of houses completed by local authorities 
during the year was 101,744, the highest number in 
any year since 1927-28. The Housing (Financial 
Provisions) Act, 1938, which has come into operation, 
contains provisions for the encouragement of the 
building of new houses for the agricultural population, 
and should improve the conditions of agricultural 
workers and benefit agriculture, for “the lack of 
cottages supplied with modern amenities is one of 
the main factors which accounts for the desertion of 
the land, especially by the younger generation”’. 

Other developments recorded during the year 
include the passing of the Food and Drugs Act, 
which brings together for the first time the statute 
law relating to the purity and soundness of food and 
drugs, and the receipt of 652,899 initial applications 
for admission to the new pensions scheme for ‘black- 
coated’ workers. ; 

For the first time, a chapter on civil defence is 
included. This contains two sections, one on evacua- 
tion, providing for the movement of some 3,000,000 
people in an emergency, which has been successfully 
carried out since the report went to press, and another 
on the Emergency Medical Services for the treatment 
of air raid casualties, which will provide 290,000 
emergency beds in England and Wales. 


SEISMOLOGY 


recently been made for the British Association and 
sent, together with a high-precision clock, on loan 
to the Fiji Government at Suva. The need for this 
to replace the old Milne instrument was brought to 
the notice of the British Association by the newly 
formed Seismological Investigations Committee of 
the Australian and New Zealand Association for the 
Advancement of Science; and brings the number 
of such instruments owned by the British Association 
up to seven. 

The records from the Suva station are particularly 
important for the study of deep-focus earthquakes, 
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since these are frequent in the region to the south- 
east of Fiji. In the new Suva instrument and other 
Milne-Shaw seismographs of recent date, Mr. J. J. 
Shaw has made an improvement by having the agate 
cups surrounded by light aluminium bands so that 
the seismograph is not jerked out of action by severe 
local shocks. 

Dr. A. E. M. Geddes has been making observations 
with the Milne-Shaw instruments at Aberdeen, using 
the method developed by Dr. A. W. Lee at Kew, to 
see whether the free motion of the seismograph was 
in accordance with the mathematical theory of 
dumped periodic motion, and to find whether or not 
the period could be determined by removing the 
damping magnets. He found that the agreement 
with the theory was very satisfactory, but that an 
increase of the order of 10-' sec. in the period 
may have been due to damping. Dr. Geddes 
suggests that this may have been on account of 
the boom of the pendulum being somewhat para- 
magnetic. 

The Jagger shock recorder built for the Association 
at Bristol under the supervision of Dr. C. F. Powell 
has been installed at Dunira, Comrie, Perthshire, in 
a croquet house, through the courtesy of Mr. W. ( 
Macbeth. Its position is lat. 56° 23’ 19” N., long. 
4° 2’ 41” W., three miles north northwest of the 
Highland boundary fault. The pendulum oscillates 
in a@ vertical plane orientated N. 76° E., is adjusted 
to a period of nearly a second, and is damped by 
means of a metal fin dipping into an oil bath. It is 
intended to record only local shocks; the records are 
obtained on smoked disks, which are changed every 
twenty-four hours. An anonymous donor has offered to 
provide for some years an honorarium to the keeper, 
and this has been gratefully accepted by the com- 
mittee. During the year the chief local shocks 
recorded at Comrie have been October 15, and 
November 12, 1938, January 23, May 26, 31, and 
June 11, 1939. None of these was recorded by 
other seismographs in Great Britain or felt by 
people. They may be supposed to have been due to 
movements at the boundary fault. British tremors 
probably due to subsidences have been reported to 
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Dr. Dollar as having occurred at Brierly, Yorkshire, 
on November 12, 1938, and at Porth, Glamorgan. 
shire, on December 18, 1938. From October 1939 
Dr. Dollar will be pleased to receive observations of 
British earthquakes at the Geology Department, 
University of Glasgow. 

At Oxford the work of the International Seismo. 
logical Summary has continued, and through the 
courtesy of the American Museum of Natural History 
in New York, two Mollweide projection maps centred 
on 160° longitude have been prepared, one for deep 
focus epicentres and the other for all epicentres used 
in the 1.8.8. during the years 1913-1933. Copies of 
these maps were sent to Washington for the meeting of 
the International Union of Geodesy and Geophysics 
held last month, and it is noteworthy that at 
this meeting a seismological committee under the 
chairmanship of Dr. 8S. W. Visser was to discuss 
technical details concerning the I.8.8., including the 
possible use of geocentric co-ordinates instead of 
geographic co-ordinates. Dr. H. Jeffreys, who has 
been appointed a member of this international com- 
mittee, has been active recently in computation, 
chiefly from the data of deep-focus earthquakes, of 
the travel times of various phases of earthquake 
waves, including those reflected and refracted at the 
core. For this latter purpose the radius of the outer 
core had to be evaluated from the available data, 
and this is now estimated to be 3473 + 4 km. Dr. 
R. Stoneley has continued his study of Rayleigh 
waves and Love waves, and now believes that signi- 
ficant differences in the relative frequency of these 
in different earthquakes imply differences in the 
types of initial movement at the foci. One of the 
pioneers of British seismology was the late Dr. John 
Milne, who wrote the book “‘Earthquakes and other 
Earth Movements”. As a result of the progress 
made, often as the result of work initiated by Milne 
himself, Dr. A. W. Lee has practically had to rewrite 
this book though keeping to the form devised by 
Milne. The revised book has been published during 
the year under the title “Earthquakes and other 
Earth Movements” by J. Milne and A. W. Lee (see 
Nature, 143, 872; 1939). 


1939, Vor. 144 


THE ETHYL-THIOGLUCOSIDES AND A NEW 
MONOACETONEGLUCOSE 


synthesize disaccharides from 
Brigl, Gronemeier and 
Schultz (Ber. deutsch. chem. Gesell., May 1939) have 
obtained an ethyl-thioglucoside with properties very 
different from those of the «- and 8-forms described 
by Schneider and Sepp (Ber., 1916 and 1918). It is 
now maintained that the new strongly dextro- 
rotatory compound and the levo-rotatory so-called 
8-form both possess the pyranose ring structure, 
whilst the dextro-rotatory a-form must be a furano- 
side. Convincing proof of the structure of this 
furanoside is obtained from experiments with acetone 
derivatives in which the 5.6 positions must be 
occupied by the iso-propylidene group. By con- 
densation of glucose diethylmercaptan with acetone 
in presence of a finely powdered preparation of copper 
sulphate from which just half the normal water of 
crystallization had been removed, 5.6-monoiso- 
propylidene mercaptal was prepared, from which, 


- attempting to 
glucosediethylmercaptal, 


with the aid of mercuric chloride and cadmium 
carbonate, 5-6-acetonethioglucoside was formed. 

Any doubt as to the positions occupied by the 
isopropylidene group is removed by the elimination 
in one stage of the two mercaptan groups of the 
mercaptal with formation of a hitherto unknown 
5.6-monoacetoneglucose, which reacts with more 
acetone to give the well-known 1.2.5.6-diacetone 
derivative. Thus Schneider and Sepp’s «-compound 
must be a furanoside and the new monoacetone- 
glucose a glucofuranose, since the possibility of 
forming a pyranose ring is definitely excluded. 

An interesting reaction occurs between this gluco- 
furanose and Schiff’s reagent. The colour is restored 
slowly but clearly within a few minutes and fades 
again after long standing. This is explained by the 
tendency of the furanose to revert first to the 
aldehydic open-chain structure and later, after 
fission of the acetone group in the presence of acid, 
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o the more stable pyranose ring. The $-pyranose 
tructure of Schneider and Sepp’s §-compound 

inferred from its synthesis from acetobrom- 
slucose by interchange of halogen for the mercaptan 


proup. 
No definite proof of the structure of the new 
pthylthioglucoside is given, but its stability to acid 
eads the authors to infer that it must be the corre- 
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sponding «-pyranoside. It was prepared by con- 
densing glucose-diethylmercaptal with glucose in 
acid solution and was purified by conversion to its 
tetracetate, which was isolated in a pure state and 
hydrolysed by baryta to the «-thioglucosepyranoside. 
A remarkable property is its high specific rotation, 
+268-8°, which is about 100° higher than the value 
calculated from Hudson’s rule. 


ELECTRICAL EQUIPMENT OF BUILDINGS 


HE new (eleventh) edition of the regulations of 

the Institution of Electrical Engineers for the 
wiring of buildings was published in June (London : 
Spon. Cloth Is. 6d. net; paper cover ls. Also 
from the Institution of Electrical Engineers). 


shock, in connexion with the distribution of electrical 
energy in and about all types of dwelling houses, 
business premises, public buildings and factories, 
whether the electric supply is derived from an 
external source or from private generating plant. 
With a public supply they are only applicable to the 
consumer’s side of the consumer’s terminals. In no 
circumstances are they applicable to telephone 
circuits other than radio circuits; and they only 
apply to radio circuits where such circuits are con- 
nected directly or indirectly to a public or private 
supply system. Primarily the regulations are intended 
to apply to low-voltage installations, but the cases 
of electrode water heaters, luminous discharge tubes 
and electric signs are mentioned. They are not 
intended to take the place of a detailed specification 


or to instruct untrained persons. Whenever applic- 
able they are supplementary to statutory regulations, 
such as those issued by the Electricity Commis- 
sioners and by the Home Office, and they include also 
the requirements for theatres and for safety in mines. 

Various methods of carrying out the electrical 
equipment of buildings are considered and in order 
to against the risk of fire and shock the 
method selected must be suitable for the voltage, 
the atmospheric conditions, the size of the installation 
and the type of building. There is no intention of 
discouraging invention or of excluding other materials 
and methods which may be approved in the future. 

The Committee of the Wiring Rules is fully repre- 
sentative of all those connected with the industry. 
It has representatives from the Association of Con- 
sulting Engineers, the B.E.A.M.A., the Cable Makers 
Association, the Fire Offices Committee, the Home 
Office, the Electrical Contractors Association and 
others. The Committee holds meetings periodically 
and all difficulties are fully discussed and reported on. 
The revision has been carried out very thoroughly, 
but contractors whose work has hitherto been of the 
highest quality will not be affected. 


REINFORCED CONCRETE COLUMNS 


NDER the usual applications of column theory 
the theoretical values for loads at failure are 
dependent on the elasticity of the material of which 
the column is made, and it is assumed in this theory 
that the material is both homogeneous and isotropic. 
In the ease of reinforced concrete this assumption 
cannot be made, so that the applicability of the usual 
theories is not justifiable without experimental 
evidence of the actual failing loads. In particular, 
the effect of inelastic deformations of the concrete 
requires to be investigated. 

An investigation, undertaken to determine the 
strength of long columns in short-period loading tests 
to destruction for cases where the initial eccentricity 
of loading is so small as to be capable of being 
regarded as ‘accidental’ in practice, has been carried 
out at the Building Research Station, Garston, in 
Co-operation with the Reinforced Concrete Associa- 
ton and under the supervision of Dr. W. H. Glanville. 
A report has been published by the Department of 
Scientific Research by the issue of a Building Research 
Technical Paper (No. 24. H.M. Stationery Office. 
‘d. net), which is the seventh in a series of Studies in 
Reinforced Conerete. 


Even for well-defined initial conditions of loading, 
it is impossible to carry out a rigorous mathematical 
analysis of the stress distribution which, by reason 
of the effects of creep, must be in some way a function 
of the time the material is under load. The experi- 
ments have shown, however, that a simple approxi- 
mate analysis can be used to estimate the strength 
of long columns under the conditions specified. The 
paper opens by showing how an expression may be 
derived for the value of the ratio of the applied load 
to the short column load in terms of the Euler load, 
the short column load and a coefficient proportional 
to the slenderness ratio. The short-period tests to 
destruction are analysed and cited to show this 
formula to be satisfactory for particular values of 
this coefficient. 

The tests were made on columns 6 in. square in 
section, but in some cases, where high values of the 
slenderness ratio were required, a 3-in. square section 
was used. The columns and the arrangements for 
testing are illustrated by photographs and the test 
results are set out in tables and diagrams in which 
are shown also comparisons between the theoretical 
and the practical figures. 
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SCIENCE NEWS A CENTURY AGO 
Sir William Jardine’s “British Salmonide” 

“A work of considerable, and in some respects of 
national importance,” said the Atheneum of October 
19, 1839, “has long been in preparation, and one 
number published by Sir William Jardine on the 
‘Scottish Salmonidx’. The announced intention was 
@ series of plates, illustrating the different species, 
accompanied by an octavo volume of descriptive 
letter-press. Though the work was nominally 
restricted to Scotland, because the numerous lochs, 
rivers and mountain streams in that country offered 
the greatest facility for extended observation, it would 
of necessity have included almost all the British 
species. Now our readers will hear, as we did, 
with surprise, that notwithstanding the scientific 
interest which must attach to such a work—notwith- 
standing the direct pecuniary interest, which many 
persons must have in the subject, and even its legis- 
lative importance, for we have had at least half a 
dozen different committees of inquiry appointed by 
Parliament or the Government—the work is likely to 
be abandoned for want of patronage—even though 
Sir William Jardine has consented to proceed with it 
if but sixty subscribers could be obtained, sufficient 
only to secure him against direct pecuniary loss. 
Surely with so many noblemen and gentlemen 
interested in the questions to be resolved by such a 
work—so many Scientific Institutions, so many 
Societies professedly devoted to inquiries in Natural 
History, scattered over the three kingdoms, this 
announcement will be sufficient to ensure its 
completion.” 

The author of this work, which ultimately appeared 
under the title “History of British Salmonide”’, was 
the distinguished naturalist Sir William Jardine, Bart., 
who was born in Edinburgh on February 22, 1800, 
and died on November 21, 1874, in the Isle of Wight. 
Entering the University of Edinburgh at the age of 
seventeen, he attended the lectures of Prof. Jameson 
and devoted himself to natural history and anatomy. 
At the age of twenty-one he succeeded to the title and 
estates in Dumfriesshire. With Prideaux Selby 
(1788-1867) Sir Stamford Raffles (1781-1826) and 
others he published “Illustrations of Ornithology” 
and at his home, Jardine’s Hall, Dumfriesshire, formed 
one of the largest collection of birds in the country. 
His other writings included the “Memoirs of Hugh 
Strickland’”’ and an edition of White’s ‘Natural 
History of Selborne’’, and for seven years he was 
joint-editor of the Edinburgh Philosophical Journal. 
In 1860 he was appointed commissioner on salmon 
fisheries. 


The Royal Navy and Screw Propulsion 


On October 16, 1839, an ¥en trip was 
made in the Thames with the 8.8. Archimedes fitted 
with the screw propeller of Francis Pettit Smith, the 
trial being attended by Captain Sir William Symonds, 
the Surveyor of the Navy, Captain Sir William 
Edward Parry, the head of the Steam Department at 
the Admiralty, Captains Basil Hall, Austin and 
Smith, R.N., Peter Ewart the chief engineer of 
Woolwich Dockyard, Joseph Miller, Charles Manby 
and others. In the following spring the Archimedes 
was tried against H.M.S.V. Widgeon, a paddle-wheel 
vessel employed on cross-channel mail service, and it 
was the success of the Archimedes which led to the 
introduction of the screw propeller into the Navy. 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments, on 
before the dates mentioned : 


+4 (woman) for the Macaula cam & of Soil Rese 
The Director, Macaulay Institute for Soil Research, Craigie 
Aberdeen (October 21). 

HEADMASTERSHIP OF Epsom COLLEGE—The Secretary, 
College, Epsom, Surrey (October 25). 

TEMPORARY LECTURER IN GARDENING—The Principal, 
County Training College, Crewe. 


REPORTS AND OTHER 
PUBLICATIONS 
(not included in the monthly Books Supplement) 


Great Britain and Ireland 


UFAW Monographs and Bapests. No. 4E: Instructions for 
with Rabbits. ea by Capt. C. W. Hume. Third edition, 
and enlarged. (London : Universities Federation for 4 
Welfare.) 3d. (200 
British Museum (Natural + ). Economic Leaflet No. 3: Th 
Silver Fish and Firebrat. Pp. 4. mdon: British Museum (Natur 
History).) . 
Planetary Co-ordinates for the Years 1940-1960 referred to ti 
Equinox of 1950-0. Prepared by H.M. Nautical Almanac 
Pp. xvi+150. (London: H.M. Stationery Office.) 17s. 6d. net. [ 
British Chemicals and their Manufacturers: the Official Directory 
of the Association of British Chemical Manufacture: 
Pp. _ (London : Association of British Chemical Manuf 
Gratis. 
Imperial Bureau of Horticulture and Plantation hy 
Communication No. 12: Plant Hormones aes their 


Katine in Horticulture. By Dr. H. L. Pea 88. 
ling Imperial Bureau of Horticulture — 1 Plantation Onis 


mcy Medical Services. Memorandum No. 4: Memorandum 
uidance of Medical Officers and other Personnel at First Aid 
H.M. Stationery Office.) 3d. net. [210 
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Other Countries 


Union of South Africa: Department of Mines, Geo! Survey. 
Sheet 173: Oliphants Hoek. 42 in. x 25$in. Sheet 173: Oliphant 
Hoek, Economic Details of the Iron and Occurrences. 
No. 1: Geological Map of the Iron and Manganese Occurrences; 
No.2: The Occurrences on the Farm Bishop. 36 in. x 24 in. (Pretoria: 
Government Printer.) (208 
Report of the Aeronautical Research Institute, Tikyd — 
University. No. 177: On the Sodium Line Reversal Method of Deter- 
mining the Temperature in a Gasoline Engine. By Umeziro Yoshida. 
193-210+7 plates. 50 sen. No. 178: On the Simple-Chromatic 
Photograph. By Daizo Nukiyama. Pp. 211-272. 95 sen. (T a 
Kégy6 Tosho Kabushiki Kaisha.) 229 
Minist << Agriculture, Egypt: Technical and Scientific i 
Bulletin . 200: AT nosome encountered in a Lt 
kirdanii aa. By Dr. Zaki Mohamed. . 1642 
Bulletin No. 206: Bud-Shedding and om mation to a Deva 
ment in Cotton. By Abdel-Ghaffar Selim 10+6 plates. P.T. 
ee, a 2 214: The Discovery of Hickethela in a Fish. 9 BY De 
Zaki M 6+1 plate. P.T. 1. Bulletin No. 222: 
Quantity, Disnibet. tion and Composition of the Organic Matter a 
ble Nitrogen in Egyptian Soils. By David 8. Gracie and 
Dr. Fahmy Khalil. Pp. 42+4 plates. P.T. 5. (Cairo: a. 
Press.) 


Reports of the Japan Institute for Science of Labour, Inc. No. 41: 
Employment Tests for Rayon Factory Hands, by Dr. Sigemi 2. 
Kirihara and Kazuo Nakamura; Die Forschung der speci 
Augenkrankungen in der Kunstseidemfabriken, von Goro 
Pp. 14. (Tokyo: Japan Institute for Science of Labour.) 
sen. 

Journal of the Faculty of Agriculture, Hokkaido Imperial Univer 
sity. Vol. 42, Part 4: i ( ivorida) 
aus Hokkaido. Von Ichiji Okada. Pp. 267-336 + plates 15- 

Maruzen Co., Ltd.) 

Report and Accounts of the National Botanic Gardens of South 
Africa, Kirstenbosch, Newlands, Ca 
hill, near Matjesfontein) a the 
Pp. 28. (Kirstenbosch: } bow tional Botanic Gard: 

Government of Iraq : —% | of Defence, Meteorologi: 

Annual Report of the WR, 0.3: Year ending 3ist March im. 
Pp. ii+9+19. (Baghdad: Government Press.) (210 

Advisory Committee on Education. Staff Study No. 12: on 
Problems of Negro Education. By Doxey A. Wilkerson. Pp. xvi 
171. (Washington, D.C.: Government Printing Office.) 25 cents. fa0 

U.S. Department of Agriculture. Farmers’ Bulletin No. 1824: The 
yak ‘Hills Beetle, a Serious Enemy of Rocky Mountain Pi 
. A. Beal. Pp. li+22. 5 cents. Leaflet No. 185: Elm Bark 
By? H. Jones. Pp. 8. 5 cents. Technical Bulletin 
External Anatomy of the Larva of the Pacific Coast Wireworm. 

H. P. Lanchester. Pp. 40. 10 cents. (Washington, D.C.: Gove 
Printing Office.) 





ufacturers.) 
[230 


jon Crops.) 
[210 
emorandum 


SCUITENCES ; 
. (Pretoria 

[200 
5 Imperial 
d of Deter 
0 Yoshida 


ro 


-Chr 








